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Steel is the precise unit of construc- 
tion and your structure of dependable, 
efficient steel is indeed a precision 
product. BRISTOL STEEL has been 
planning, fabricating and _ erecting 
structures precisely for more than 50 
years. This combination of material 
and craftsmanship promises you 
the maximum value in your 

next structure. An in- 


ees quiry will dem- 


¢ ma lord 68 44)- pb 


oe 


onstrate this 
premise! 





vo Dependable structural steel service since 1908 


Sign BRISTOL STEEL 


a ae AND !tRON WORKS, INC. 
Titi i ai VIRGINIA 





WHEN CITIES PLAN URBAN RENEWAL 


it pays to specify Vitrified Clay Pipe 


PITTSBURGH has used miles and miles of Vitrified 
Clay Pipe in preparing its sanitary system for the 
bright future that lies ahead of any city willing to stir 
itself and invest in America’s growth and progress. 
New research-developed, compression joints for Clay 
Pipe reached the market just in time for many of these 
far-seeing projects. 


Like Pittsburgh, growing communities everywhere 
need the permanence and safety that only Clay Pipe 
can provide. Clay Pipe is the only pipe that never 


wears out...does not rust, rot, corrode, or crumble. 
And with its new research-developed, factory-made 
compression joints, Clay Pipe is faster and easier to 
install than ever before. 


When your community plans new sewerage facili- 
ties, be sure to consider the exceptional advantages 
of Clay Pipe. Its exclusive long-term guarantee is your 
assurance of permanent, maintenance-free service. Only 
Clay Pipe has all the features you can trust to handle 
industrial growth and other expansions that go hand 
in hand with modern cities on the march. 


124) COMPRESSION JOINTS MAKE CLAY PIPE BETTER THAN EVER 


C-1059-145 


reapuat FEA WAPI] 0 6 0.0 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., 5 €. Long St., Columbus 15, Ohio + 445 Ninth St., San Francisco 3, California » Box 172, Barrington. Illinois + 1401 Peachtree St., N.E., Atlanta 9, Georgia 


Civit. ENGINEERING, April 1960, Vol. 30, No. 4 @ Published monthly by the American Society of Civil Engineers 
Publication office Concord, New Hampshire. (Second class mail privileges authorized at Concord, New Hampshire.) 








ELIZABETH N J 


hat jun 


-o- 





ae 
— { 
, 
7 
‘ 


- 


1 ad Sy 


HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS 


Insures correct dimensions, fit, and placement... . 


A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size 
and shape of the grating area—how grating clears all obstructions. 


Each finished panel is carefully checked for accuracy of dimensions. 

Each panel is plainly marked with its number to insure quick, easy installation. 

The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked 
against shop drawings. 

Erection diagram showing panel mark numbers is supplied for field installation. 


Write today for free 16-page catalog 
showing all basic types of grating; more than 
30 dimensional drawings of subtypes; eight 
safe load tables for steel and aluminum 1 | Please send me NEW 1960 BORDEN Catalog 


grating. NAME 


BORDEN METAL PRODUCTS CO. | cones sane. 


"greatest name in gratings’’ 
845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 
Plants at: Union, N. J. © Leeds, Ala. CITY AND STATE 
Conroe, Texas *® Beeton, Ontario 


$T. AND NO. 
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PLAN YOUR ENTRY NOW! 


The Third Annual 


PRED A. RAYMOND 
AWARD 


ONE THOUSAND DOLLARS 














— 



































OPEN TO ALL: Practicing engineers, engineering faculty, graduate students and 
undergraduates. This competition invites papers which will promote 
ingenuity, originality, and research in the field of foundation engineering as 
rélated to the foundations for structures. Any aspect of this broad field, theory 
or practice, is a fit subject. Deadline for all papers is September 1, 1960. 


THE JUDGES: FRANK A. MARSTON, Partner, Metcalf & Eddy, Consulting Engineers, 
Boston, Massachusetts. 
WILLIAM W. MOORE, Partner, Dames & Moore, Consulting Engineers, 
San Francisco, California. 
RALPH B. PECK, Professor of Foundation Engineering, University of 
Illinois, Urbana, IIInois. 


“These awards by Raymond International Inc., are a step in the right 
direction. By lending encouragement to research in the foundation field, 
they can stimulate interest in civil engineering research generally. More 
of it must be done if the art of construction is to advance.” 


—Waldo G. Bowman, Editor, Engineering News Record. 


WRITE NOW FOR RULES AND REGULATIONS 
ALFRED A. RAYMOND AWARD, Dept. C-2, Room 1214, 140 Cedar Street, 
New York 6, N. Y. Telephone: COrtlandt 7-7070. 


SPONSORED BY RAYMOND CONCRETE PILE COMPANY 


a Division of Raymond International Inc. 
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___ REPORTS on concrete bonding |_| ( 
h adhesives based on THIOKOL Liquid Polym 


Sleuson Ave 7 


4 FASTENING TRAFFIC BUTTONS AND CURB 


MARKERS... for good and without mechanical means 


The California State Highway Department discovered it 

. . adhesives based on THIOKOL polysulfide liquid poly- 
mer produces a concrete-to-concrete bond that’s stronger 
than concrete itself. 

In an experimental application, traffic buttons were 
fastened to pavement using the adhesive alone—substituting 
for the conventional, time-consuming and troublesome 
method of steel doweling. The experiment took place at a 
highway point averaging 30,000 vehicles a day. Although 
the installation was made six years ago, the buttons are still 


~Vheokol 


CHEMICAL CORPORATION 


780 NORTH CLINTON AVENUE « TRENTON 7, NEW JERSEY 


In Canada: Naugatuck Chemicals Division, Dominion Rubber Co., 
Elmira, Ontario 


®Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products. 


completely intact and in service. The test was repeated in 
areas where traffic is still greater. Of the thousands upon 
thousands upon thousands of buttons installed this quick, 
easy way, failures of less than 1/10th per cent have been noted. 

The same THIOKOL LP-based concrete adhesive has 
since successfully met the challenges of time, temperature 
and wear on other highway applications—in repairing 
spalled and scaled areas, broken slabs and cracks, in securing 
cement overlays, in skidproofing and sealing. To get the full 
story, mail the coupon. 


FOR MORE INFORMATION: Mail coupon to Dept. 56, Thiokol 
Chemical Corp., 780 N. Clinton Ave., Trenton, N. J. 


Gentlemen: Please send me available data on 
THIOKOL LP-based adhesives for highway use. 
Firm. 

Street 








City. 





Your Name. 
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LIKE A LOADER 
WITH 
EXTRA REACH? 


The TL-20 has it! Means fast, even dumping into high- 
sided trucks—no wasting time leveling material to dis- 
tribute it evenly. 


That extra foot or two of reach that you get with a TL-20 
tractor loader makes a big difference in your output. You clip 
valuable seconds from work cycles by dumping loads right 
into the center of high-body trucks. No time-consuming load- 
ing from both sides. . . no pitching . . . no wasting time dozing 
to distribute material evenly—and no banging up truck 








and loader. 

Other exclusive advantages include: Faster Shifting—one 
lever controls both forward-reverse and all speeds. Greater 
Stability —easier loading, less spillage, more operator comfort. 
Strong, Pin-Connected Axles prevent rolling and shifting of 
axles under load. Your Allis-Chalmers dealer can show you 
other tractor loader advantages that bring extra production on 
excavating and loading work. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wisconsin. 


TL-20—6 buckets, from 2\%4 to 5 cu yd « 130-hp diesel « 
23,250 lb « 9,000-lb. carry capacity 


move ahead with 


power for a growing world 
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“They wuz a little slow 
beginnin’... but look at ’em 
lay Tyton now!” 


cast iron 


PIP FOR WATER, SEWERAGE AND 
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everybody’s 
doin’ it 


Laying Tyton Joint® pipe, that is. This easy-to-assemble 
pipe is so foolproof even a bear can get in the act. 

Only one accessory needed—a simple rubber gasket. No bell 
holes. No caulking equipment. No nuts or bolts to 

fiddle with. No weather worries, either. Tyton doesn’t mind 
wet feet .. . can be laid in rain or wet trench. 

Result: more working days, more lengths laid per man 
hour, lower installation cost. Sound interesting? 

It is! Call or write for the facts. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 


and Blast Furnaces to Finished Pipe. 


® 
INDUSTRIAL SERVICE (QRREIXCEIID 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket seat... 
a simple hand operation. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 

















SOS 
Qn 


Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 

















Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed... bottle-tight, 
permanently! The job's done... . fast, efficiently, 
economically. Could anything be simpler? 
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A new bridge for tall ships 


Freighters have no trouble clearing the new, high-level Summit Bridge over the Chesapeake and 


Delaware Canal. This 2,058’ cantilever bridge provides a 135’ vertical clearance over the 


channel, and carries a four-lane highway linking Delaware with Maryland. The new bridge 


replaces an old vertical-lift highway bridge that was located about a half-mile west. LJ The structure 


was designed for the District Engineer, U. S. Army Engineering District, Philadelphia, by the J. E. 


Greiner Company, Consulting Engineers, Baltimore, Maryland. American Bridge handled 


fabrication and erection. Amount of steel used: 5,545 tons. LJ The Summit Bridge has a total of 


nine spans, including three main spans of 300’, 600’ and 300’. Write for information on our 


construction services, or call our contracting office nearest you. 


General Offices: 525 William Penn Place, Pittsburgh, Pa 
Contracting Offices in: Ambridge ¢ Atlanta e Baltimore ¢ Birmingham e Boston e Chicago Cincinnati 
Cleveland e Dallas «. Denver « Detroit « Elmira ¢ Gary ¢ Harrisburg, Pa. e Houston e Los Angeles 
Memphis e Minneapolis « New York e Orange, Texas e Philadelphia e¢ Pittsburgh e Portland, Ore. 
Roanoke « St. Louis e San Francisco e« Trenton e United States Steel Export Company, New York 
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USS is a registered trademark 


American Bridge 
Division of 
United States Steel 
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drafting and printmaking NEWS 





Problem: How to 
Microfilm Old Drawings 
So They Can Be Read 


Microfilming is widely used for record- 
ing and storing the mountains of draw- 
ings and data individual companies must 
maintain. But to anyone who works with 
microfilmed drawings, they know the 
condition of the original is very critical 
in order to obtain a readable microfilm 
print. Faint lines, weak lettering and 
dimension markings, creases, and dirt 
smudges become impossible handicaps 
when the originals are first reduced 16 
to 29 times and then enlarged for read- 
ing or reproduction. Today’s advanced 
drafting techniques avoid this problem 
in new drawings, but what about a com- 
pany’s old drawings? Few are ever suit- 
able for microfilming without extensive, 
meticulous restorative work. Yet, some- 
thing must be done with these old draw- 
ings if the microfilm file is to be com- 
plete and useful. 

Dietzgen answers this problem with 
a number of products and techniques 
developed for restoring old drawings 


Dietzgen's ‘“‘wash-off" process 
puts new life into old drawings 
quickly and inexpensively. 


preparatory to microfilming. The Dietz- 
gen ‘“wash-off” process is preferred by 
many because no darkroom work is in- 
volved. Corrections are easily made on 
the “wash-off” media eliminating the 
tedious retouching of a photographic 
negative. Backgrounds come clean with 
a wipe of a brush or sponge so that even 
the finest line stands out sharp and clear, 

Today thousands of old drawings 
which appeared hopeless subjects for 
microfilming have been salvaged by 


DIETZGEN 
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JETS, MISSILES AND DIAZOS 


A large manufacturer of components 
for jet aircraft and guided missiles com- 
plained: “We’re having trouble getting 
all the prints we need each day with 
our present printmaking facilities. We 
must step up our printing speed. How- 
ever, we want to standardize on blue- 
line diazo prints and would like to run 
our printers at very nearly a constant 
speed. Also, we have to work with a 
wide range of reproducibles, which really 
complicates the problem.” 

Four companies coating diazo papers 
were given the problem. Two immedi- 
ately said it was impossible. The third 





Dietzgen products and techniques . . 
and it’s this experience which can prove 
invaluable to you if old drawings have 
handcuffed your company’s microfilm 
program. 


submitted a specially coated stock which 
provided the speed but not the print 
quality required. 

Dietzgen had answered similar prob- 
lems before. With a slight formula 
change in one of the regularly cata- 
logued Dietzgen diazo papers, the extra 
speed was added to all the other needed 
characteristics already in formulation. 
This custom-engineered product was 
tested and immediately adopted. It has 
since been used continuously for the 
company’s large volume needs and is 
pronounced “perfect.” Print production 
soared. 

Dietzgen’s long and broad experience 
with Diazo coatings and equally long 
and broad research program frequently 
combine to provide both counsel and 
advanced products not obtainable else- 





Drafting-Printmaking Booklet 


reports new techniques for solving 
engineering and production problems 


This new .36 page booklet describes 
a wide variety of engineering and pro- 
duction problems that have been solved 
with advanced techniques in drafting and 
printmaking pioneered by Dietzgen. The 
concise, problem-solution approach sug- 
gests ways in which you may improve the 


efficiency within your engineering de- 
partment or eliminate production bottle- 
necks. Write today on your company let- 
terhead for the Mechanics of Modern 
Miracles. Ask for Publication SPD2-D81. 
Eugene Dietzgen Co., Chicago 14, Illinois, 
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PIPE THAT 
DOESN T GET 
COLD FEET 
IN WET 
TRENCHES 


This cast iron pipe was installed to carry 
water to an important industrial site in 
Indiana. 


At the time of installation, weather 
conditions were severe; the trenches 
were wet and muddy. 


Still, the cast iron pipe was easily and 
speedily assembled, enabling the con- 
tractor to complete the job well ahead 
of the deadline. 


Cast iron pipe does not get cold feet 
over rugged soil conditions. Its rugged 
design, corrosion-resistant qualities, and 
bottle-tight joints will withstand the most 
severe pressures. 


Modern, cement-lined cast iron pipe 
will deliver a continued full flow of water 
for at least a century ...and rarely re- 
quires repairs or replacement. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
$440 Prudential Plaza, Chicago 1, Illinois 





CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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Atlas White 
~ Cament 
Noe -Stvining 


White concrete curbing 
increases 
highway safety 


White concrete reflecting curbing, made with 
ATLAS WHITE portland cement, is a highly effi- 
cient safety-aid on highways, roads and streets. 
At night, the curbing gives the impression of 
being lighted, yet the effect is actually the reflec- 
tion of headlight rays striking the corrugated 
surface. On rainy nights, the curbing becomes 
even more reflective. And during daylight hours, 
the whiteness of the concrete contrasts with the 
darker pavement, sharply outlining the road’s 
edge. 

When installing this highway safety feature, 
contractors specify ATLAS WHITE DURAPLASTIC 
air-entraining portland cement in the mortar mix. 
The uniform whiteness of this cement produces 
a concrete that has the necessary reflectivity. Be- 
cause it is air-entraining, this cement produces 
a more durable concrete that resists exposure to 
freezing-thawing weather and the application of 
de-icing salts. For literature, write: Universal 
Atlas Cement, 100 Park Ave., New York 17, N. Y. 
OFFICES: Albany . Birmingham . Boston . Chicago . Dayton . 


Kansas City . Milwaukee . Minneapolis . New York. Philadelphia 
- Pittsburgh . St. Louis .Waco 


cB-886 “USS,"’ ‘‘Atlas’’ and ‘‘Duraplastic’’ are registered trademarks 


Universal Atlas Cement 
Division of 
United States Steel 
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you’LL 
DRIVE 
ACROSS 
THIS BAY 
IN 1962 








...ON A MILE-LONG BRIDGE BUILT BY YUBA 


With plans well underway on major bridges at Buffalo, N.Y. and Knoxville, 
Tenn., Yuba Erectors recently started construction on another: the erection 


of sub- and super-structures of the high-level Martinez-Benicia Bridge across 
upper San Francisco Bay. 

Four lanes wide, 6215 feet long, and with a maximum height of 138 feet, this 
$14.3 million structure is scheduled for completion in 1962. 

To complete the bridge on schedule and in record time, a habit with this fast- 
moving nationwide organization, Yuba Erectors will make full use of experience 
and skills gained in building such other notable structures as the Richmond-San 
Rafael and Glen Canyon bridges. 

On these and other major projects, Yuba has developed advanced technologies 
and introduced specialized land and water equipment and procedures that solve 
scores of problems and expedite construction. 

Bridge erection is but one phase of Yuba Erectors’ operations. As a member of 
Yuba’s diversified family, this division is backed by Yuba’s fabricating plants— 
East and West—and can thus provide a wide range of services for all Yuba divi- 
sions in the heavy structural and mechanical fields. Call on Yuba, when you have 


a project in either field— wherever it may be located. 


specialists in structural and heavy mechanical erection — nationwide 


YUBA ERECTORS 


4300 Eastshore Highway, Emeryville 8, California « A Division of 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta ¢ Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York * Philadelphia « Pittsburgh * San Francisco * Seattle 
15 


CIVIL ENGINEERING « April 1960 





TALLEST 


Structure Ever Erected By Man 


eee 


Constructed With 
13,400 ANCO 
Structural Rib Bolts 
And ANCO Lock Nuts 


Pw aA As 


PU ee 


Like so many of today’s giant TV Towers, the new record-breaker 
erected for WGAN-TV, Portland, Maine, was constructed with 
ANCO Structural Rib Bolts and Lock Nuts. 

Careful designers are specifying ANCO Structural Rib Bolts 
and Lock Nuts for all types of towers—for radio, television, 
high tension power transmission lines, micro-wave, radar 
antennas and reflectors, and many others. They offer the 
advantages of maximum speed, strength and safety. 

On high towers, they eliminate the problems and high costs 
of using pneumatic tools and equipment. They can be 
installed by one man using a drive hammer and wrench. 
ANCO Structural Rib Bolts and Lock Nuts are approved 

for all types of Federal, State and private projects. 

They can be furnished black or galvanized to meet your 
requirements. Write for samples, technical test data 

and prices without any obligation. 


AUTOMATIC NUT COMPANY, INC. 


LEBANON, PENNSYLVANIA 


WGAN-TV Tower—World’s tallest structure, 154 feet taller than the 

Empire State Building * Designed to withstand winds up to 150 miles 

per hour * Contains longest vertical lift elevator ever constructed * Guy 

cables: 41% miles total length * Weight of tower steel: 520,000 pounds * 

Weight of antenna: 28,000 pounds * Designed, fabricated and erected 

by Kline Iron and Steel Company, Columbia, South Carolina. id 
[A a 
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At Idlewild International Airport 


stores fuel for $6,000,000 heating system 








CB&I Structure complements beauty and efficiency of new facilities 


Engineers for the Port of New York Authority 
wanted both beauty and utility when they specified 
this 5,000-barrel Hortonspheroid® for the storage 
of fuel to serve New York International Airport’s 
new central heating plant. High temperature water, 
generated in the attractive plant, heats all airport 
central terminal buildings to eliminate duplication 
of equipment, service and save valuable space. A 
second pipe system carries chilled water year-round. 


Hortonspheroids are the natural way to store vola- 
tile liquids safely and stop evaporation losses. They 
have also been used for the storage of water. Their 
beauty, utility and high performance standards are 
another example of how CB&I’s complete design, 
fabricating and erection facilities are helping mod- 
ern engineers save time and effort. 


Write for our new bulletin: CB&I FIELD SERVICES 


Chicago Bridge & Iron Company 


Atlanta * Birmingham * Boston ® Chicago ® Cleveland * Detroit * Houston * Kansas City (Mo.) 


New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 


San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
REPRESENTATIVES AND LICENSEES: 


Australio, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 























At Los Angeles 
International 
Airport, old runway resurfaced 


Los Angeles gets 
ready for jets 


Above. Artist’s sketch shows 
how airport will look with 
modern concrete runways 
and new futuristic-styled 
terminal area. ‘ 
Right. Photo shows modern! 
equipment now placing new 
concrete directly on the old 
flexible pavement of runway 
25L. They’re paving 1,600 
feet of 25-ft. strips every 
working day, will take just 
120 days for the whole run- 
way—6,150 feet long by 150 
feet wide! 











GOINGIRE LE ate 


- 150-ton jets feel right at home! 


A 12-inch overlay of concrete provides needed 
strength to handle the heaviest jet wheel loads 
ever expected. Concrete is the only true jet-age pave- 
ment. On runways built specifically for jets concrete has 
been the overwhelming choice. 

And in reconstruction, where the old flexible pavement 
can still serve as a subbase, covering it with minimum- 
thickness concrete gives big savings. 

Such overlays are possible because concrete is not flexi- 
ble. The strength is in the concrete itself—and not in built- 
up, layer construction. Concrete is more than a smoothing 


overlay. It’s the one pavement with beam strength that 
enables engineers to compute loads mathematically, de- 
sign runways for an expected life of 50 years and longer! 

And hot jet blasts can’t melt concrete or chew it up. 
Spilled fuels do no damage, either. Light-colored concrete 
with its natural grainy surface is the high safety pave- 
ment, too. You get better visibility at night and depend- 
able skid resistance whatever the weather. 

These are all good reasons, too, why concrete is the 
preferred pavement for heavy-duty highways—such as 
those being built for the new Interstate System. 


PORTLAND CEMENT ASSOCIATION A national organization to improve and extend the uses of concrete 





New Construction Idea News 
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How COMMERCIAL Ribs Support All Five 
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U.S. BUREAU OF RECLAMATION PHOTO FROM UPI 


COLORADO RIVER DISAPPEARS as flow is diverted through 
tunnel in west canyon wall where dam will soon start to rise 
in the 700 ft. gorge of the Colorado River. Glen Canyon Dam 
is a $325,000,000 Bureau of Reclamation project including a 
900,000 kw hydroelectric power plant. It will create an up- 
stream reservoir 186 miles long to infuse vigor and productivity 
into arid wasteland. 
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WIDEST BORE EVER SUPPORTED with steel required heaviest 
tunnel ribs ever bent in quantity. Portals of spillway tunnels 
are 113 ft. wide, over 80 ft. high at crown. Bore gradually 
changes to circular 63 ft. diameter. COMMERCIAL engineered 
and produced all ribs...design involved solving of ever-chang- 
ing curves...fabrication included multi-curvature bending of 
14” WF beams @ 167#/ft. for roof support at transition and 
12” WF beams @ 72#/ft. for circular section. Solved was one 
of the most difficult tunnel support jobs ever undertaken. 
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Glen Canyon Tunnels PA 


Glen Canyon Dam — Merritt-Chapman & Scott Corp., Prime Contractor 


Access Tunnel — Frazier-Davis Construction Co., and Gibson-Roberts 
Construction Co., Tunnel Contractors 


Left Spillway Tunnel—Frazier-Davis Construction Co., Tunnel Contractor 
Right Spillway Tunnel — Northwood, Inc., Tunnel Contractor 
Left Diversion Tunnel—Frazier-Davis Construction Co., Tunnel Contractor 


Right Diversion Tunnel—Mountain States Construction Co., Prime Contractor 


COMMERCIAL steel ribs and posts— 
unanimous choice of the four tunnel 
contractors — provide support for access, 
diversion and spillway tunnels for Glen 
Canyon Dam project...scheduled com- 
pletion 1964. 


Working with the Bureau of Reclamation, COMMERCIAL 
designed and fabricated steel sets which proved to be the 
solution for supporting these rock tunnels. All were of 
unusual size, length and roof profile and were constructed 
under difficult working conditions. 


In general: Working conditions in all five tunnels 
demanded that complete support units be accurately fabri- 
cated for easy, fast field erection. The two diversion tunnels, 
two spillway tunnels and the access tunnel totaled close to 
17,000 ft. of tunnel. Delivery schedules were timed to tie 
in with job progress target dates in the tunnel headings. 


In particular; COMMERCIAL solved the extremely difficult 
task of supporting the multi-profiled transition sections of 
the spillway tunnels. The problem of size was complicated 
by the changing elevation and shape of the transitions. At 
the portal the section was the rectangle of the open cut 
surmounted by the arch of the tunnel roof. This shape varied 
continuously toward the smaller and circular cross section 
of the tunnel to which the transition joins. In addition, the 
elevation of the roof, spring and flow lines was ever-changing 
throughout this section and each line’s elevation was differ- 
ent. COMMERCIAL had to design supports to fit three expo- 
nential curves — each a different formula. 


Complete details of COMMERCIAL’s contribution in 
supporting the spillway tunnels for this U.S. Bureau 
of Reclamation project are available to you. If you have 
a challenge involving support for a shaft, surface or 
sub-surface tunnel —hard or soft ground — engineering 
counsel, based on more than 30 years of experience, is 
yours for the asking. Address: Commercial Shearing & 
Stamping Company, Dept. C-14, Youngstown 1, Ohio. 
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11,000 FT.—8% GRADE ROADWAY ~ all in tunnel in the 


canyon wall with tunnel windows every 1,000 ft.—leads to base 
of dam and will provide access to future powerhouse. Bore: 
over 20 ft. wide, 2214 ft. high arched roof. Supports: 4-piece 
rib and post sets, 8” WF beams @ 31#/ft. set on 4 ft. centers. 


TWO DIVERSION TUNNELS each over half mile long, aided 
by cofferdams, sidetrack the Colorado to allow dam construc- 
tion. Downstream sections later will be joined with plunging 
spillway tunnels to handle flash flood overflow. Arch: 21’ 10” 
above and 43’ 2” wide at spring line. Finished concrete lining: 
41’ diameter. Steel supports: 6-piece sets spaced on 4 ft. centers. 
Ribs and posts: 10” WF @ 45#/ft. supported on double 8” I @ 
18.4#/ft. wall beams, 





The World’s One-And-Only “Trafficulator” 
Brings Your Job Into Our Laboratory 


This fast-moving machine pre-solves sur- 
facing and paving problems. Working with 
the Trafficulator (Traffic Simulator), our 
research engineers can simulate actual 
road conditions. This provides answers 
ahead of field operation. 


The Trafficulator, designed by our own 
laboratory staff, is one example of the 
high level of research and service that 
has made American Bitumuls & Asphalt 
Company a leader in the asphalt industry. 


Trafficulator Tests Prove Cationic Bitumuls 
Reduces Loss of Siliceous Cover Stone 


American Bitumuls 
& Asphalt Company 


320 Market St., San Francisco 20, Calif. 


Atlanta 8, Ga. Portland 8, Ore. 
Perth Amboy, N. J. Mobile, Ala. Oakland 1, Calif 
Baltimore 3, Md St. Louis 17, Mo. Inglewood, Calif 


Cincinnati 38, Ohio Tucson, Ariz San Juan 23, P.R After 1,000 passes by the Trafficulator, cover stone retention on the Cationic 
BITUMULS® Emulsified Asphalts *« CHEVRON ® Paving Asphalts panel (left) is 70% better (by weight) than on the panel prepared with reg- 
LAYKOLD® Asphalt Specialties * PETROLASTIC™ Industrial Asphalts vlar grade emulsion. 
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Aluminum traffic lane markers, Walt 
Whitman Bridge, Phila. 


atic 
" ~ 


796’ aluminum parapet for Fort Pitt Bridge, Pittsburgh, Pa. 


_—s 


‘ty: 


Shop fabrication of aluminum traffic lane 
markers. 


Multiple-truss demountable aluminum 
bridge for military use. 





had 

eee 

188 structures for various electric substations, totalling 141,000 Ibs of aluminum. 86'6” aluminum girder for emer- 
gency dam. 22,000 Ibs. 


.. AND IN ALUMINUM, T00, SKILLED FABRICATION IN SHOP AND FIELD 








The finest fabrication of thick-gauge aluminum components requires the special 
experience and skill you find at PDM. Here, years of development have produced 
techniques of shaping and joining best adapted to heavy-scale construction of this 
light metal. When you need the aluminum solution to your problems of weight in 
structural or plate fabrication, call us for discussion and quotation. 


Aluminum tank and coil fabrication, 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. * BALTIMORE ¢ BIRMINGHAM 
DES MOINES * PROVO, UTAH « CASPER, WYO. * SANTA CLARA, FRESNO, 
STOCKTON, CALIF. 


Sales C ffices: 


PITTSBURGH (25)..........3470 Neville Island DENVER (2) ......323 Railway Exchange Bidg. 
BALT!MORE (26) /. Bay Station uite 1775, Southland Center 


; 7 ; 
( onal Bank Bidg. 

ATLANTA (5)....361 E. Paces Ferry Rd., N.E. ’ : va 

JACKSONVILLE (7). 4066 Ferrarra Road 2 : . Harrison St. 

DES MOINES (8)...... ...971 Tuttle Street PROVO, UTAH.... ..P.0. Box 310 


Aluminum flat bottom storage tank, capacity 40,000 gals. 








NEWS OF MEMBERS 


Harold G. Arthur recently returned 
from a six-week stay in Chile where he 
assisted the Chilean 

Government in de- 

signing Diguillin 

Dam under an as- 

arranged 
through the Inter- 
national Coopera- 
tion Administration 
For 24 years he has 
been in federal serv- 
ice, 16 of them with 
Denver 


signment 


the Bureau of Reclamation’s 


office. 


Robert B. Brooks is one of twelve 
Washington University graduates receiv- 
ing alumni federation citations at recent 
Founders Day ceremonies held on the St 
Louis campus. In addition to maintaining 
an active consulting practice, Mr. Brooks 
has helped improve public cleansing 
methods, planned highways, and helped 
originate the Pan-American Highway. He 
is a former Vice President of ASCE for 


Zone III] 


Alfred L. Parme has been named head 
of the Portland Cement Association’s 
newly formed Advanced Engineering 
Group. Mr. Parme was winner of Cor- 


nell University’s Fuertes Graduate Medal 
in 1953 for his work on a concrete shell 
roof design manual and of ASCE’s Mois- 
seiff Medal this past year. He has been 
with Portland Cement since 1940. Re- 
placing Mr. Parme as manager of the 
Structural and Railways Bureau of the 
Association is Walter E. Kunze, whose 
former position as manager of person- 
nel training is being filled by John C. 
Seeger, Jr., until recently a sanitary en- 
gineer in the Association’s Conservation 
Bureau. 


Bruno Thurlimann, for the past seven 
vears research professor of civil engi- 
neering at Lehigh University, has been 
named professor of structural engineer- 
ing at the Swiss Federal Institute of 
Technology in Zurich. He made the first 
design—at the Fritz Laboratory at Le- 
high—of a complete testing installation 
in the United States for static and 
fatigue loading of specimens, components 
and entire structures and recently com- 
pleted research work on welded plate 
girders that makes it possible to write 
new design procedures for such girders 
with substantial economies to the public. 


Robert J. Mosborg, associate profes- 
sor of civil engineering at the University 





No other filtering medium 
compares with 








ANTHRAFILT 


Trade Mark Reg. U. S. Pat. Off. 





Anthrafilt stands alone as 


the one filtering medium that 
is best for all types of filters. 


Years of efficient and economical use in every type of filter 


plant has made ANTHRAFILT the standard of excellence in the 


filtering medium field. 





manganese. 








ANTHRAFILT 


offers important advantages over sand and quartz 
DOUBLES length of filter runs. @ REQUIRES only half as much wash 
water. @ KEEPS filters in service over longer periods. @ INCREASES e H : ith hock 
filter output with better quality effluent. @ GIVES better support to Load applied instantly without shoc 
synthetic resins. @ PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, odor, etc. @ IDEAL for indus- 


trial acid and alkaline solutions. @ EFFECTIVE filtration from entire : ° 
bed. @ LESS coating, caking or balling with mud, lime, iron, or ° Air operated—no dead weights 


IDEAL FOR USE IN EVERY TYPE OF FILTER 


Write for further information, 











Unmatched 

for Efficient 
Consolidation 
Soil Testing... 


of Illinois, has received a 15-month grant 
from the National Science Foundation 
under its science faculty fellowship pro- 
gram. Starting in September, Professor 
Mosborg plans to work on a doctor’s 
degree in civil engineering at the Massa- 
chusetts Institute of Technology. 


Walter J. Austin, since 1946 a member 
of the civil engineering staff at the Uni- 
versity of Illinois, and currently associate 
professor of civil engineering there, has 
accepted appointment as professor of 
civil engineering at Rice Institute, start- 
ing September 1. Holder of the Society’s 
Moisseiff Award for a paper on lateral 
buckling of elastically end-restrained I- 
beams, he is now a member of the Struc- 
tural Division’s Task Committee on 
Compression Members. 


Lester D. Lee, president of the firm 
of Hitchcock & Estabrook, Minneapolis, 
Minn., announces the firm’s expansion 
and entrance into the electronics con- 
sulting engineering field. The firm, which 
dates back to 1920, has had responsibility 
for some 500 major projects including 
power plants, bridges, water treatment 
plants, industrial buildings, paving, air- 
ports, and specialized reports and studies 
for industry and government. 


ORY 3 
Conbel 


@ Infinite choice of loads 


e Capacities from 750 Ibs. to 10,000 Ibs. 
¢ Simplified controls—one man operation 


e Compact... light weight . . . portable 


For information about the Conbel and other modern K-W 
soil testing equipment for triaxial, unconfined come 


pression, and direct shear testing... 
Write for Bulletin 50-A 


TINIUS OLSEN TESTING MACHINE CO. 


Willow Grove, Pc. 


test samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 


P.O. Box 1696—822 E. 8th St., Erie, Pa. | 
Representing: 

ANTHRACITE EQUIPMENT CORP. 

Anthracite Institute Building, Wilkes-Barre, Pennsylvania | 

| 


2170 Easton Road 
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Clarence Rawhouser has accepted an 
appointment with the United Nations 
Technical Assistance Operations as hy- 

droelectriec engineer 
in Ceylon. His work 
will relate principal- 
ly to the efforts of 
the Government of 
Ceylon to develop 
hydroelectric and 
multiple - purpose 
projects on several 
of the country’s ma- 
jor rivers. Prior to 
his retirement last year, after 30 vears 
of continuous service to the U. 8. 
Government, Mr. Rawhouser spent seven 
years on an assignment in India for-the 
International Cooperation Administra- 
tion. During this time he was closely as- 
sociated with the Bhakra Dam Design 
Directorate in the design and construc- 
tion of the 740-ft high dam. 


James J. Mennis will supervise sales 
and installation of Raymond Internation- 
al, Inc.’s line of prestressed products as 
its new southeast area manager with of- 
fices in New Orleans. Before joining 
Raymond, he was general manager of 
Prestress, Inc., Albany, N. Y.; president 
of Prestressing, Inc., San Antonio, Tex.; 
manager of the Lift Slab Division of the 
Long Construction Company ; and general 
manager of the Prestressed Concrete 
Corporation, Kansas City, Mo. 


James J. Morgan, for the past four 
years instructor in civil engineering at 
the University of Illinois, is one of 61 
persons receiving a 1960 Danforth 
Teacher Study Grant. Mr. Morgan, who 
will be ready for the final year of study 
for a doctor of philosophy degree in 
sanitary engineering, will spend the year 
beginning September 1, 1960, at the 
University of Illinois. 


Leonard S. Wegman and his partner, 
Herbert Mandelbaum, have moved the 
Leonard 8S. Wegman Company to new of- 
fices at 235 East 45th Street, New York 
17, N. Y. 


Don Berdan, formerly with the John 
B. Dodds engineering firm in Bellevue, 
Wash., has been appointed city engineer 
of Kirkland, Wash. Mr. Berdan is a 1955 
graduate of the University of Washing- 
ton. 


Albert G. Skelton retired on March 1 
as division engineer for the Oregon State 
Highway Department in Portland after 

40 vears of highway 
service. In 1936 he 
was assigned to 
Portland where he 
filled the position of 
district maintenance 
engineer until 1947 
when he was _ pro- 
moted to his present 
position. Mr. Skel- 
ton is a much-dec- 
orated Marine Corps veteran and was 
retired in 1957 as a brigadier general. 


(Continued on page 26) 


CIVIL ENGINEERING «¢ April 1960 


| 








BRILLIANT 
PERFORMANCE 


T-3 PRECISION THEODOLITE 


Yes, brilliant performance based on inspired design 
and most scrupulous Swiss craftsmanship throughout 
the instrument and its accessories. 


The Wild T-3 is an instrument that holds unchallenged 
supremacy in its class for accuracy, versatility, 
and maintenance-free reliability in a broad 
range of work requirements. 


Complete data on the Wild T-3 will be sent on request. 


Full Factory 
Services 








MAIN AT COVERT STREET PORT WASHINGTON, NEW YORK @ PORT WASHINGTON 7-4843 
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INCINERATION 


WITH 


Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


FREE 
Incinerator 
Facts 

[) Municipal 
Bulletin 111-C 
[] Industrial 
Bulletin 184-A 


Contact us, or have your architect 
or consulting engineer tap our 70 
years experience solving Waste 
Disposal problems —large or small. 
No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11, N. Y. Dept. 44 
Representatives Everywhere 


Member: incinerator institute of 
America, Air Pollution Control Assoc. 


HAHA QQ ord MA\ 


M AY 0 SANDHO 


EQUIPMENT | 
a 





Design and construction of Mayo Shields and other 
Sandhog Equipment are backed by over 25 years 
of job-tested experience throughout the world. 


FREE BULLETIN No. 23 shows installation of 
Mayo shields, cylindrical air locks, lock doors, 
medical locks and tunnel cars. Send for your free 
copy today. 


SPECIAL EQUIPMENT DEVELOPED 
FOR SPECIAL PROBLEMS 





> 
f, 
O 
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TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 


Whitt, 


Albert Haertlein was given an Award 
of Merit “in recognition of his long and 
outstanding service to the engineering 

profession” by the 
Enginec ring Socie- 
ties of New England 
on February 25. An 
authority on the 
mechanics of struc- 
tures, he is currently 
associate dean of en- 
gineering and ap- 
plied physics and 
Gordon McKay Pro- 
fessor of Civil Engineering at Harvard 
Haertlein is an 


University. Professor 
which he 


Honorary Member of ASCE 
served as Director from 1946 to 1948 and 
Vice President, 1950 to 1951 


venz has been named assist- 
ant chief engineer of the Moretrench 
Corporation, of Rockaway, N. J., and of 
American De- 

has been a 


Robert G. I 


its associate company, the 
watering Corporation. He 
member of the engineering department 


for the past seven years. 


Lorenz G. Straub is the first person 
from North or South America to be se- 
lected as an honorary member of the In- 
ternational Hydraulic 
Research and only the fifth honorary 
issociation’s 23-vear his- 


Association for 


member in the : 
tory. Dr. Straub, director of the St. An- 
thony Falls Hydraulic Laboratory and 
head of the University of Minnesota Civil 
association 


Engineering Department, was 
president from 1948 to 1955. 


Richard H. Tatlow, HI, was recently 
elected president of the American In- 
stitute of Consulting Engineers. Mr. Tat- 
low, who is president of Abbott, Merkt 
& Company, New York City engineers 
and designers, is a former president of 
the Society’s Metropolitan Section. Ger- 
ald T. McCarthy, partner in the New 
York firm of Tippetts-Abbett-MeCarthy- 
Stratton and Harold M. Lewis, consult- 
York City, are 
vice presidents of the Institute. Others 
elected as members of the Governing 
Council include John G. Frost, 
in the Montreal firm of Wiggs, Walford, 
Frost & Lindsay and Ray E. Lawrence, 
partner in the Kansas City (Mo.) firm 


of Black & Veatch. 


ing engineer of New 


partne! 


E. Per Sorensen recently became an 
associate partner in the New York en- 
gineering and architectural firm of Tip- 
petts-Abbett-McCarthy-Stratton Mr 
Sorensen has been a member of the 
staff for a number of years. 

Meissner Engineers, Inc., of Chicago, 
have opened branch office at Juneau, 
Alaska. Present work in that new state 
includes design of 60 miles of primary 
highway from Eureka to Tanana. 

Fred N. Van Kirk has been named 
manager of the recently opened Silver 
Spring, Md., branch office of Consoer, 
Townsend «& consulting en- 
gineers of Chicago, Ill. Until recently 
he was sanitary engineer with the firm 


Associates, 


A. N. Vanderlip, New York City con- 


sulting engineer, announces that arrange- 


ments have been made to continue the 
consulting engineering practice of the 
late Col. F. W. Scheidenhelm at 50 
Church Street, Suite 1380, New York. 
N. Y. Mr. Vanderlip was an associate of 
Colonel Scheidenhelm for several years 
prior to his death. 


H. J. Brunnier, since 1908 a consulting 
structural engineer in San Francisco, is 
a member of the Rotary International 
Finance Committee for 1958-1960. 
Through the years he has served the 
service club organization in 
including the presi- 
Two years ago he was made an 


Member of ASCE. 


world-wide 
various capacities 
dency. 
Honorary 


Eli Werner Cohen has been admitted 
as an associate and assistant chief engi- 
neer to Paul Rogers & Associates, Inc., 
consulting engineers of Chicago, TI. 
This is in line with company policy that 
staff engineers become Associates after 
successfully passing the State Structural 
Engineering Registration Examination. 


Emil F. Vranich announces formation 
of the consulting engineering firm of 
Emil F. Vranich and Associates, Inc., at 
625 N. Milwaukee Street, Milwaukee. 
Wis. Mr. Vranich formerly held the posi- 
tion of president of Collings-Vranich and 
Associates, Inc., which has terminated its 
practice, 


John R. Hartley was elected president 
of Builders-Providence, Inc., a division 
of B-I-F Industries, of Providence, R. I., 
at a recent meeting of the board of direc- 
joing B-I-F in 1929 as an 
draftsman he has served as 
manager of project sales, 
Builders-Provi- 


tors. Since 
apprentice 
sales engineer, 
general manager of the 
dence division and most recently as presi- 
dent of that subsidiary 


G. Robert Schwarz has returned to 
Portland, Ore., as a member of the Corps 
of Engineers, after a two-vear assignment 
in Central America which included work 
on the Rama Road in Nicaragua for the 
Bureau of Public Roads. Prior to this 
was employed for over 
bridge department of 
Highway Commission. 


assignment he 
four years in the 
the Oregon State 


Harry Ellsberg, chief structural engi- 
neer of Giffels and Rossetti, Detroit, 
since 1954, as winner of the 1959 Concrete 
Achievement Award, sponsored by the 
Huron Portland Cement Company, has 
been cited for his use of concrete in such 
prominent Detroit structures as Cobo 
Hall and the new United States Post Of- 
fice building under construction on West 
Fort Street. His 46 years of professional 
experience include structural engineering 
on such projects as the Ford Bomber 
plant, the Dodge Chicago Aircraft Engine 
Plant, and the Hanford (Wash.) Atomic 
Energy Plant. 


Robert P. Lathrop has joined with 
A. Bruce Onderdonk to form Onderdonk 
and Lathrop, consulting structural en- 
gineers, with offices at 2512 Main Street, 
Glastonbury, Conn. Mr. Lathrop has 
ENGINEERING 


April 1960 + CIVIL 





been associated with Mr. Onderdonk 
since 1955 when he joined A. B. On- 
derdonk & Associates. 


Jean L. Vincenz, since 1947 director of 
Public Works of San Diego County, 
Calif., is the new president of the Amer- 
ican Public Works Association. Elected 
vice-president. is Frederick W. Crane, for 
the past 10 years general manager of the 
Buffalo (N.Y.) Sewer Authority. 


Alfred R. Goldstein recently accepted Typical jobs 
appointment to the seven-member New e 
Rochelle (N.Y.) Urban Redevelopment | using 3 form s 
Advisory Committee. In 1952 Mr. Gold- Services: 


stein formed his own real estate concern, 


Elk Realty, Inc., New York City, after | ECONOMY 1. EFCO Steel Forms—Available on a purchase 
two and a half years with Harrison and | FORMS basis with return option. Owners are supplied 


Abramovitz on the construction of the with free form erection drawings. 
United Nations Building. | 
-_ ‘ Economy Steel Forms—Available on a rental 
‘ ? basis. Supplied with supervisory service and free 
form erection drawings. 





John O. Reeve and Art V. Maxwell 
have been named vice president for de- | 
sign and vice president for field opera- % : , Special E icin ened and hel 
tions of Nielsen, Reeve & Maxwell, Inc., Me |. od “ta asst We J 

to your specifications for unusual jobs. Include 


of Washington Terrace, Utah. In addition 
they will serve on the firm’s board of special forms for precast, prestressed concrete, 


directors with ASCE members Joseph E. 


Lawrence and J. Dean Hill. — es : ‘ Versatile: 
. 2 


Horace W. McCurdy has been named 
“Outstanding Civil Engineer of the j Adaptable to a wide range of projects including: 
Year” by the Seattle Section. His & Foundations and Water and Sewage 
many professional affiliations include the Walls Plants 
chairmanship of the board of the Puget Wall Footings Sidewalks 


Sound Bridge & Dry Dock Company, - Bridges, Bridge Culverts 
and the board of the National Bureau Columns Reservoirs 


of Shipping. a Tanks—Circular and Precast, Prestressed 


Rectangular Members 


Willard O. Wilcox, civil engineer with 


the New England Division of the Corps 2 a ‘ 

of Engineers at Boston, Mass., is retiring 1 é arog Economical 

from government service on April 15 m5 i sot — ° 

after 32 years of continuous service with . = ks Sela Save you time, labor, material, Steel faces assure 

the Corps of Engineers. During a 12-year =a Se a lifetime service, Forms lock together quickly, 

tour of duty in the Alaska District, from — — easily, with @ simple twist of a clamp. 

1944 to 1956, he was chief of the Planning . 

Branch. Mr. Wilcox will make his future | 3 i e 

home on the shore of Lake Mitchell near | Prompt Delivery: 

Cadillac, Mich., where he plans to con- ; ® 

tinue practicing engineering. | 29 offices, and warehouses throughout the na- 

ae tion, assure prompt service and speedy delivery, 
C. E, Eubanks, formerly superintendent | Economy Forms of Canada, Ltd. supplies Cana- 

of the water division of the Knoxville dian contieds 

(Tenn.) Utilities Board, has joined the \ 


Mid-South Engineering Company, Inc., P ” 
: : ¥ For further information... . 





consulting engineers of Knoxville, as chief 

engineer in the water supply and waste 
disposal division. 

@eeoeeeeeeeeesreceeeeereee 

William H. Bierschenk, for the past 

three and a half years geological engineer 

at the General Electric Company’s Han- 

ford Atomic Product 

Operation, has joined 

the Frank E. Basil 

Company, Inc., as 

office engineer and 

principal geohydrol- 

ogist in their Teh- 

ran, Iran, office. In 

his last, position, Mr. 

Bierschenk had 

charge of geohydro- 

logical research in radioactive waste dis- 


Economy Forms Corp. 
Box 128-G, H. P. Station 
Des Moines, lowa 


Please send literature on items checked, and address 
of nearest sales office. 


[] Catalog on EFCO () Cataleg on Special 
Steel Forms Economy Forms 
(0 Cataleg on Economy ([] Folder on Economy 
Steel Forms Forms for pre-cast, pre- 
stressed concrete 


Name eer 





Firm Name 





Street Address ao 





City il aia al State 





POSS HHSES OSHS SESEHEHESEEEHESO RES EEES 


Sebdenseccee Seeeeereeeeeeeeeceeece 


posal. 
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Clyde N. Baker, Jr., has been elected 
vice-president of Soil Testing Services, 
Inc., consulting soil and foundation en- 
gineers with principal offices in Chicago, 
Ill. For the past few years, Mr. Baker 
has been soil engineer with the firm. 


Samuel M. Bailey, until recently chief 
of the engineering division of the U. S. 
Army Louisville (Ky.) Engineer District, 
has been appointed federal representative 
to the Wabash Valley Interstate Com- 
mission by President Eisenhower. The 
Commission was established by the 
Wabash Valley Compact. 


William R. Jehle recently joined the 
staff of the Tonawanda Laboratories of 
the Linde Company, a division of the 
Union Carbide Corporation, and is pres- 
ently working as a member of the Piping 
Design Section of the Engineering Labo- 
ratory. Prior to joining Linde, he worked 
for two vears as a field engineer for the 
Fluor Corporation, Ltd. 

Tim Ho, recently appointed first direc- 
tor of Hawaii’s new State Department 
of Transportation, has named Sam O. 
Hirota as his deputy director. The De- 
partment of Public Works, which Mr. Ho 


formerly headed and Mr. Hirota served 


Your Grating ideas as assistant superintendent, was abolished 


and the new transportation department 


Can Be Put to Practical Use created as part of governmental reorga- 


nization under statehood. 

In planning your construction job or architectural design, John BR. Teerink has been promoted 
you may be thinking of a novel use for open metal grating. from hydraulic engineer for the Cali- 
Before you dismiss your idea as unworkable, check it fornia Department of Water Resources 
with the Irving company. Irving engineers have an unusual to head of the Department s Southern 
knack for making ‘‘horse sense’’ from imaginative ideas Cantata: Dia tence i hae Anes. 

s E : Since joining the Department in 1946 
about grating. This know-how is yours free. It can he has been engaged on various phases 
help you put seemingly impractical ideas to practical, of planning and construction on Feather 
economical engineering use. River and Delta Diversion Projects. 


No matter what feature of grating your idea stresses— nal E. Mayo, retired recently after 
53 vears of service with the Southern 


drainage, strength, safety, light weight, appearance—you'll Pacific Railroad and its pipeline affiliate. 

find the Irving experience helpful. Write or phone today. His last position was as vice-president 

Let Irving help you put across your new grating ideas. of the affiliate, Southern Pacific Pipe 
Lines, Inc., at Los Angeles, Calif. 

Catateg on soquest Alfred W. Maner has left the Vir- 

ginia Department of Highways, where 

he was assistant materials and tests engi- 

neer, to become headquarters staff engi- 

neer at the Asphalt Institute in College 


IRVING SUBWAY Park, Md. Mr. Maner has gained addi- 
tional experience as a highway research 
engineer and soil mechanics instructor at 

8 nc. the University of Virginia. 


The ORIGINATORS OF THE GRATING INDUSTRY [Editor's Note: Theodore J. Kauer 

EST. 1902 has been named director of the Ohio 

State Department of Public Works. 

5008 27th _s LONG ISLAND CITY 1 Hi. Y. Through an error that is much regretted 

Offices and Plants at: he was incorrectly listed as director of 
1808 10th St., OAKLAND 20, CALIFORNIA public roads in the February issue.] 
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GALION 12-Ton 


Pneumatic-Tire Roller 


et Fe. me EA 


E only Galion ‘ia FQUA- MATIC i 
| front end construction 


= Through the automatic balancing action 
of three king pins, safe roller support is 
always assured when working over un- 
even or sloping ground. Galion’s exclusive 
EQUA-MATIC design provides an equaliz- 
ing movement straight up and down of all 
five steering wheels, and an oscillating up 
and down movement of the end wheel 
pairs. Thus, firm compacting contact is 
maintained with the surface at all times 
by the five wheels. 


plus 18 other important features 


@ ROLL-O-MATIC or standard gear 
shift drive. 

@ SYNCHRO-MESH transmission. 

@ UNITIZED assembly provides easy 
access and servicing. 

@ AUTOMOTIVE-type hydraulic steering. 

@ LARGEST ballastable capacity in relation 
to overall size—in excess of 24,000 
ibs. total weight with wet sand ballast. 

@ EIGHTY horsepower gasoline engine. 

@ HEAVIEST construction—8,400 Ibs. 
metal weight. 

@ LOW center of gravity. 

@ 100% COVERAGE —treads of the 
nine tires overlap. 

@ WIDE RANGE of speeds — same range 
forward and reverse. 

@ SHORT drive shaft. 

@ DOUBLE drive chains to each pair of 
drive wheels. 

@ FOUR-WHEEL hydraulic service brake 
and independent parking brake. 

@ EXCELLENT visibility for operator. 

@ SHORT turning radius. 

@ LARGE doors for ballast removal. 

@ SWIVEL seat, fully adjustable. 


THE GALION IRON WORKS & MFG. CO. 
General and Export Offices —Galion, Ohio, U.S.A. 


Cable Address — GALIONIRON, Galion, Ohio 


Tats 


GREATER 

STABILITY 

Maximum stability and 
support across the en- 
tire front end of the 
roller is achieved by 
GALION’S three-point 
king pin suspension of 
the five steering wheels. 
PATENT PENDING. 


SYNCHRONIZED 


5-WHEEL STEERING 

Each of the five steering 
wheels is adjusted to al- 
ways steer in its own 


¥ true arc. This design 
j eliminates the pushing 


and gouging of material 
which results when no 
provision is made to 


' compensate for arcing 


variations in multiple- 
wheel steering. 


EASY SERVICING 


Unitized assembly per- 
mits each wheel and 
wheel brake to be serv- 
iced individually, as well 


~ as the oil-tight double 


drive chains, The entire 
power train can be re- 
moved as a unit. 


Write for literature. 


aN MOTOR GRADERS & ROLLERS 
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Keuffel & Esser Co. proudly introduces three 
exceptional new Theodolites... 


The KE-2, reading direct to one second 
The KE-1, reading direct to 20 seconds 
The KE-6, reading direct to one minute 


In performance and manufacturing excellence, we at K&E 
regard these theodolites as among the major achievements 
in our 93 years of instrument experience. They are built in 
Germany to K&E specifications and standards by world 
famous Askania-Werke AG. 
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Engineered For American Practice 


Theodolites designed in Europe, even those widely used 
in the United States and Canada, have inherently reflected 
the patterns of European engineering practice. K&E 
Theodolites however, embody a new set of concepts. These 
three K&E models are the first and only optical reading 
instruments of this type conforming to American practice. 
Seven major improvements—a combination exclusive with 
K&E—characterize the line: 


» Automatic indexing of vertical circle... pendulum system 

eliminates need for vertical control level, assures accurate vertical 

angles. e Choice of erected or inverted image. . . with either, 

telescope plunges through both objective and eyepiece ends. 

e Leveling head joint system... ball and socket linkage pre- 

vents shift between plates, gives instrument a permanently rigid 

SPEED AND ACCURACY leveling base. e All control knobs located on one side... for 

A built-in pendulum system provides au- rapid, one-hand operation. ¢ Simultaneous viewing of both 
so pr coccn peg one gai circles .. . provides faster, easier reading, eliminates the need to 
ci with other design systems. By switch-over from one circle to the other. e Optical plummet 
removing the need to check and re-check built into the alidade . . . affords easy checking simply by rotat- 
a vertical control level, K&E Theodolites ing 180°. e Fully interchangeable accessories . . . designed to 


are not only faster to use, but far less = = work with all K&E Theodolites, eliminating costly duplication. 
prone to reading errors caused by drifts 
in a level. 


Model KE-2 i. Model KE-6 


os oi DWH HO DH HR 
feted pre efreoterfsetenfpemtecnnedene 
0 0'0 0 OD 0 O 
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Horizontal Reading — 228° 17’ 57.6” Horizontal Reading — 47° 15’ 12” Horizontal Reading: clockwise — 63° 
Directional Theodolite Repeating Theodolite—Zero setting 13.6, counter clockwise — 296° 46.4’ 

e direct reading — 1 second e direct reading — 20 seconds vertical reading — 91° 25.4’ 
e estimation — 0.1 second © estimation — 2 seconds Repeating Theodolite—Zero setting 


(comparable in operation and perform- 
ance to the standard American transit) 


K&E Theodolites are available for immediate shipment in e direct reading — 1 minute 
the United States and Canada. Contact your nearest K&E e estimation — 6 seconds 
dealer for information — or write directly to. Dept. CE-4, ¢ horizontal circle graduated 
Hoboken, N. J., for descriptive literature: 360° in both directions 


Ka \KEUFFEL & ESSER CO. 
nf NEW YORK « HOBOKEN, N. J. « DETROIT » CHICAGO + MILWAUKEE « ST. LOUIS 


DALLAS + DENVER « SAN FRANCISCO + LOS ANGELES + SEATTLE +» MONTREAL 
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LA’s first skyscraper 
is high-strength bolted 


The California Bank, at Sixth and Spring 
Streets, is the first commercial building in down- 
town Los Angeles that can be called a sky- 
scraper. Its 18 stories rise 267 ft, towering well 
above the previous 150-ft restriction. 

Time and money were saved in erecting the 
steelwork because Bethlehem High-Strength 
Bolts were installed quickly, with two-man 
teams. 

Supplied in a full range of sizes for every 
construction need, Bethlehem High-Strength 
Bolts are made of carbon steel and heat-treated 
to meet ASTM Specification A-325. 

Try Bethlehem High-Strength Bolts on your 
next job. Write us today, or ask our nearest 
Bethlehem sales office for full information, 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


k/ 
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Architect and engineers: Claud Beelman & Associ- 
ates; consulting structural engineers: Brandow & 
Johnston; general contractor: C. L. Peck Construc- 
tion & Realty Co.; interior floor design: Henry 
Dreyfuss; fabrication and erection: Bethlehem 


Steel Co. 
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28 miles at sea- 


RAYKBRAY 


Code name for a Raymond 
joint venture, Raykay 1 is the unique deep- 
water oil loading depot now being built 28 
miles offshore in the Persian Gulf. It is 
scheduled for completion about March 1961, 
and is designed to speed Iraq's oil exports 
by eliminating congestion at the port. 


A $15,000,000 project 
This great terminal literally took off eight 
months ago, when it floated out from Eng- 
land behind a towline that would eventually 
carry it 7,000 miles to its final berth. 

Twelve hundred feet long and complete 
with heliport and air conditioned crew quar- 
ters, Raykay 1 will be linked to Fao, its 
source of supply, by two 32-inch submarine 
” pipélines. Two 65,000-ton tankers at a time 
will be able to load without having to navi- 
gate the shallow waters of the river leading 
to the present port. And the creative engi- 
néering of Raymond International is help- 
ing to make this possible. 

Whatever your offshore problems, no 
matter how deep or distant, take advantage 
of Raymond’s experience in many seas, in 
many parts of the world. We have the 
knowledge and the equipment, and we'd 
like to help, Write or call any of Raymond's 
offices throughout the world, 


YIVIOND 


INTERNATIONAL INC. 


140 Cedar Street, New York 6, New York 
Branch offices in the principal cities of the United States. Subsidiaries in 
Canada, Central and South America and other countries around the world. 


Foundations For The Structures Of America 
Complete Construction Services Abroad 
Built for the Basrah Petroleum Company, a group 


of British, Dutch, French and American oil interests. 
Engineers: Rende!i, Paimer & Tritton (London) 





From “KILLER’-Bria 
to King-Size Br 


—in 17 hours! 


with A-M Concrete Bridge Beams 


Only 17 hours were required by the Indiana State Highway 
Department to eliminate a deadly old “Killer” Bridge and replace 
it with a modern, wide structure near Scottsburg, Indiana. 

This new Amdek Bridge is not only safer to cross 

but is constructed of maintenance-free concrete. 
American-Marietta Company makes precast concrete beams 

for spans up to 36 feet and prestressed beams for longer spans. All 
are economical and made under factory-controlled 
conditions—delivered to the job quickly from American-Marietta 
plants strategically located throughout the nation. 


Write today for colorful new brochure: 
PRECAST CONCRETE BRIDGE ELEMENTS 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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One of three 96-inch Howell-Bunger valves in operation at the U. S. Engineers Mud Mountain Dam, White River, Wash. 


ways to air-cushion a big splash 


...and provide easy regulation of free discharge 


Howell-Bunger valves produce an expanding, aerated water jet 
that dissipates tremendous energy with minimum erosion and 
cavitation — and virtually no vibration. They’re ideal for free 
discharge with high to low heads, into atmosphere or water. 
Lowest in initial cost ... economical to install (need pipe line 
or conduit of minimum size). Only one moving part in contact 
with flow. 


Ring-Jet valves yield a concentrated, aerated jet, perfect for 
locations requiring reduced spray. A logical development from 
the Howell-Bunger valve, they offer many parallel advantages 
...are equally suited to high and low heads. 

Only Allis-Chalmers is geared to equip complete hydro in- 
stallations — turbines, generators and auxiliaries, Contact our 
office in your area for information. Or write Allis-Chalmers, 
Hydraulic Division, York, Pennsylvania. A-1256 
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One of two RING JET valves used for irrigation bypass from 
Tulloch Dam, California. 
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Unretouched photo showing flow line of 
a 48” NO-JOINT Concrete Pipe Storm 
Drain in Omaha, Neb. 


Smoother Flow through 
NO-JOINT Concrete Pipe! 


CONTRACTORS: Are you making the 


profit you should on concrete pipe installa- 
tions? 


Here is how you can increase profit, and 
still have /ow bid on the big jobs: When 
you install 100% perfectly bedded NO- 
JOINT Conduit you produce a highest 
quality product at lowest cost. You elimi- 
nate the high cost of back filling and tamp- 
img to the spring line. There’s no hauling 
and handling of pipes, and less trenching, 
backfilling, black top and labor cost is great- 
ly reduced, There are no pipe inventories to 
maintain; no capital investment inventories 
to tax! 


NO-JOINT can put you in the concrete 
pipe manufacturing business for as little 
as $15,000. When you are a NO-JOINT 
distributor, you add manufacturer's profit 
to your normal contractor's profit! 


Don't delay. Write today for informa- 
tion on NO-JOINT licensed territories or 
rental of NO-JOINT equipment. 


NO-JOINT CONCRET,, 
mh « 


| SHerwood 2-8549 — 
P.O. BOX 609A 
YUBA CITY, CALIFORNIA -_ 
U.S.A. ; 


> 
a 
uO 


ENGINEERS: Cast-in-place, Roman arch 
design NO-JOINT Concrete-Pipe can save 
up to 30% of your concrete pipe dollar! 
Saves on maintenance, too, because there are 
no joints to spring leaks. 


NO-JOINT Conduits have the smooth- 
est flow line; efficient, clean-line design all 
the way! Hundreds of miles of NO-JOINT 
pipe now in use for storm drains, sanitary 
outfall sewers, culverts and irrigation proj- 
ects. Sizes from 24” up to 72” ID. 


Flexural strength of extruded NO- 
JOINT Concrete Pipe is wniform through- 
out its length. Bearing loads are wniforml) 
resisted and joint leaks eliminated. 


Government Engineers: save taxpay- 
ers up to 30% on concrete pipe projects! 
Use the savings for additional needed sewers 
or storm drains. 


Consulting Engineers: save your cli- 
ents up to 30% on concrete pipe costs! It 
will pay you to investigate this more effi- 
cient, economical pipe. 


TERRITORIES: Many profitable 
NO-JOINT territories are still availa- 
ble. Write or phone for information 
today. z 


FREE CATALOG: Large, colorful 
catalog graphically describes the NO- 
JOINT Cast-in-place process. Write for 
your free copy today. 
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NO-JOINT Concrete 
Pipe Distributors 


ARIZONA 


Southwest No-Joint Distributors 
137 West D, Glendale 


CALIFORNIA 


Central California No-Joint 
Concrete Pipe Co., 
391 Sutter St., San Francisco 


G. G. Williamson Co., 

P.O. Box 1091, Chico 

Irrigation Installation Co., 

P.O. Box 88, Yuba City 
Monolithic Pipe Lines, Inc., 

P.O. Box 356, Palo Alto 
No-Joint Concrete Pipe 

Corp. of Southern Calif., 

34112 N. La Brea, Los Angeles 36 


Wm. Lynch Pipeline Construction, 
P.O. Box 425, Dixon 


COLORADO 
Colorado No-Joint Concrete 


Pipe Co., 
P.O. Box 550, Rocky Ford 


HAWAII 


Highway Construction Co., 
720 Umi St., Honolulu 17, Hawaii 


NEVADA 


Nevada No-Joint Concrete 
Pipe Co., 
P.O. Box 93, Marysville, Calif. 


TEXAS, OKLAHOMA, 
NEW MEXICO 


Midwest No-Joint Concrete 
Pipe Co., 

704 Equitable Bidg., 
Denver 2, Colo. 


WASHINGTON 


Northwest No-Joint Concrete 
Pipe Co., 

P.O. Box 356, Station A, 
Palo Alto, California 


FOREIGN 


AFRICA 


The Hume Pipe Co., 
P.O. Box 204, 
Germiston, South Africa 


AUSTRALIA 


E. P. Lough & Co. (Aust.) Pty. Ltd. 
a. Ridge St., North Sydney, 
N.S.W. 


CANADA 


Keystone Contractors Limited, 
P.O. Box 128, Windsor, Ont. 


INDIA 
Structural Engineering Works, 
td., 
127 Mahatma Gandhi Rd., 
Fort Bombay 1 


SOUTH AMERICA 


No-Joint Concrete Pipe De 
Venezuela, C. A., 

Apartado 10860, Sabana Grande, 
Caracas, Venezuela 


ASSOCIATED WITH 


Morrison-Knudsen Co., 
San Francisco, Los A 
Mexico, D. F. 
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.....- Am-Soc Briefs 





> p Make your travel plans now. . . . With all America on the 
move in the good old summertime and with Reno an ever-— 
popular vacation spot, the Convention-goer will want to be 
sure of his reservations for the Society's forthcoming 
(June 20-24) Reno Convention. There are three "official" 
hotels—-the Mapes, the Riverside, and the Holiday-—-to 
choose from. A form to facilitate registering at any one 
of them is provided on page 135. The detailed Convention 
program will be printed in the May issue. 


June 22 is the target date, incidentally, for completing 
the ASCE campaign for the United Engineering Center fund. 
It is the hope and aim of the Board of Direction-—ex- 
pressed at its New Orleans meetings-——to complete the 
drive by the time of the Reno Convention. However, it was 
emphasized, the drive will continue as long as necessary 
to reach the $800,000 goal set for ASCE. Thirty-five Sec-— 
tions have now gone over the top, giving the forty-three 
others a challenge to speed up their drive. The forty- 
three, with the amounts needed to complete their quotas, 
are listed in the UEC story in this issue. 


Not every day or every year, for that matter, is a new 
ASCE award established, so it is a matter of moment that 
rules for two new awards were set up by the Board at its 
New Orleans meetings. The Professional Achievement Award, 
endowed by former ASCE Director and Vice President Ed- 
mund Friedman, will go annually to an ASCE member judged 
to have contributed substantially to the status of the 
profession. . . . Assistant Secretary E. Lawrence Chand- 
ler will receive the first award at the Reno Convention. 
; . The other new award, the Theodore Von Karman Medal-- 
established by friends and admirers of Dr. Von Karman, 

an Honorary Member of ASCE--will go for distinguished 
achievement in engineering mechanics. 


Another highlight of the Board meetings was the confir- 
mation of the St. Lawrence Seaway and Power Project as 
Outstanding Civil Engineering Achievement of the year in 
the first award in an annual series recently established 
by the Society. The runner-up, the Allegheny County Sew- 
age Disposal System, received special Honorable Men- 
tion. Story and photo on page 76. 


Weather modification. . . . Papers from the August 1959 
Weather Modification Conference, which reviewed accom— 
plishments in the field in the thirteen years since cloud 
seeding was first tried, are now available in the March 
Journal of the Irrigation and Drainage Division. The 
Journals may be ordered, at a list price of $3.00, by use 
of the regular Technical Division coupon on page 167. 
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Mars products are available at better engineering and drafting material suppliers everywhere 


WON'T SMEAR ON MYLAR -ERASES ON MYLAR 


Specifically designed to work perfectly on matte-surface drafting film 
of Mylar® Duralar is the newest in the complete line of Mars fine draft- 
ing products. All are imported from West Germany and are made to meet 
© 1M. for duPONT’s Polyester film. 


the highest professional standards. Shown: Mars-Lumograph Duralar 
pencil and lead—available in five special degrees, K1 to K5; Mars-Duralar 
Technico with adjustable Duralar degree indicator; Duralar eraser. 


the pencil thats as good as it looks ad , ee Ss 


J.S. STAEDTLER.INC. 
HACKENSACK, NEW JERSEY 
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Russia is trailing the U. S. in the production of electric 
power? The latest Soviet Seven-year Plan calls for in- 
stallation of some 60 million kw of capacity by 1965, 
bringing Russia’s total to about 113 million kw. Our 
output by 1965 is expected to be 250 million kw. This 
means that the current gap of 107 million kw between 
U. S. and Russian power capacities will have increased 
to about 137 million kw by 1965. These facts were brought 
out at the recent winter general meeting of the American 
Institute of Electrical Engineers. The speaker was 
Charles E. Elbe, president of Consolidated Edison and 
one of the group of utility executives who toured Sibe- 
rian electric installations last summer under sponsorship 
of the State Department. 


American business firms employ about 780,000 engineers 
and scientists? Data compiled for a National Science 
Foundation Survey, to be released this spring, show 
that this was the number employed in January 1959. 
Aircraft and aircraft parts, electrical equipment, and 
chemicals and allied products led other industries in 
employing scientists and engineers. About 35 percent of 
the total were engaged in engineering and _ scientific 
research and development. activities. 


Civil engineering enrollment is in the lead in Cana- 
dian universities? The annual tabulation of university 
engineering enrollment made by the Engineering In- 
stitute of Canada shows civil engineers in the lead at 
the close of 1959 with 822 registrants, electricals next 
with 617, and mechanicals third with 515. 


The St. Lawrence Seaway is carrying far more traffic 
than the old St. Lawrence canals? Figures for the 1959 
navigation season show that 20,100,000 tons of cargo 
went through the Seaway (Montreal-Lake Ontario), 
an increase of 8,300,000 tons, or 71 percent, over the cargo 
carried through the old canals in 1958. 


Concrete can be made harder by atomic radiation? A 
method of treating portland cement concrete with 
atomic radiation has been developed at Brookhaven 
National Laboratory. The method—reported in the 
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January issue of Rock Products—calls for mixing the 
cement with both a hard metal, such as titanium oxide, 
and a softer binder metal, such as powdered nickel, 
then exposing the mixture to gamma rays. The metallic 
skeleton formed throughout the concrete is said to make 
steel rod reinforcement unnecessary. 


Free World spending on highways was up again in 1959? 
For the twelfth consecutive year expenditures for high- 
way construction, maintenance, and administration in- 
creased—from $17.13 billion in 1958 to $18.6 billion. Ex- 
penditures in the U. S. were up 10 percent, to a record 
$10.96 billion. Canada, with expenditures of $1.19 bil- 
lion, took second place, replacing West Germany, which 
was one of the few countries to record a decrease 
from 1958. Spending in Asia and Africa rose sharply, 
but South America’s was off 21 percent. Statistics are 
from the International Road Federation. 


This may be our most prosperous year? As the Depart- 
ment of Commerce foresees it, the Gross National 
Product—currently at an annual rate of around $480 
billion—is expected to reach the half-trillion-dollar figure 
by midsummer. 


Fluorescent lighting will help ease the traffic jam at 
the Panama Canal locks? This April, 24-hour operation 
of the Canal’s three great locks—Pedro Miguel, Mira- 
flores, and Gatun—will begin, following installation of 
1,300 fluorescent fixtures. According to General Elec- 
tric, which is supplying the lights, the locks will be as 
bright as a well illuminated city street. The decision to 
keep the Canal open all night resulted from the post- 
war increase in the number of ships using it—from 
6,000 a year to about 10,000 in 1959. 


Successsful construction means knowing how to cope 
with the weather? The materials that will withstand the 
rigors of hot-wet and cold-wet climates and how to 
handle them will be treated in two articles, the first 
scheduled for May. The author is Capt. Palmer W. 
Roberts, of the Navy Civil Engineer Corps, who has 
directed construction all over the world under adverse 
weather conditions. 





water 


comes in oceans, rivers, lakes, wells, 
drops, buckets, pitchers and glasses. 
it quenches thirsts, cooks food, puts 
out fires, makes coffee and 

brushes teeth. it spins mills, 

runs electro-plants, cools motors 
and power factories. 

it spawns fish, sprinkles lawns, 
floats boats, washes children 

and grows flowers. 


it sustains and nurtures. 

it bends if you give it purpose. 

it reshapes itself if you give it reason. 
it is needed, wanted, feared, 

praised and prayed for. 


it is at the heart of all life. 

it is in the arteries of all industry. 
it is as close to us as skin 

but as taken for granted as sky. 


the end of water seems unbelievable. 

if it is not on the horizon, it is just over it. 
if it is not within sight, 

it is just ’round the bend. 

if it is not in the glass, 

it is just in the spigot. 


... this is the grand mirage... 
the self-delusion that prevails 
though the wells run low 

and the streams go dry 

and the water slips away. 


we know water. 

we know its ways. 

we've learned its habits. 

we've pulled it out of swamplands, 
pushed it over mountains, 
pumped it into deserts, 

tunneled it through granite, 

and rescued it from pollution. 


above all else, 

we know the need for it. 

that is why, 

for 130 years, 

we've developed new uses for, 
powered new factories with, 
diverted the courses of 

and jealously stood guard over 
water. 


Fairbanks, 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION. NEW YORK 


No other manufacturer makes pumps for such a 
variety of hydraulic applications as Fairbanks, 
Morse. If it's liquid. . . if it flows... we make the 
pumps that move it... at low cost per gallon... 
in sizes from 200 gph to 800,000 gpm, and to 3000 
psi... for every industrial need. 

Our pumps... our generators and controls... 
our new rotary compressors... our drive toward 
better ways to de-salt ocean water... the poten- 
tial of our advance Research & Development 
Center in Beloit... our lead position in the field 
of Hydrodynamics ...all of these equip us to 
serve you. 

Send for our brochure—‘tHydrodynamics." 
Please write to Mr. Robert W. Kerr, President, 
Fairbanks, Morse & Company, 600 South Michigan 
Ave., Chicago 5, Illinois. 





Completion of the new Hoskins Wa- 
ter Purification plant and associated 
pumping facilities in 1959 marked the 
attainment of another goal in the long- 
range water resources program of 
Charlotte, N.C. This new plant pro- 
vides an additional 12 million gallons 
per day (mgd) of water for the 
homes and industries of this rapidly 
growing southern commercial center— 
a welcome supplement to existing fa- 
cilities capable of treating about 24 
mgd. The new plant was put “on 
stream” in time to meet a summer of 
record water consumption which 
reached a peak on June 30 when 38 
mgd were supplied to the thirsty city. 

To assure that the proposed new ad- 
ditions would meet the prescribed 
needs as planned, certain criteria were 
deemed essential. Prominent among 
these “guideposts” were: 


© Production of the finest quality of 
finished water possible. 

e Minimum plant operating and 
maintenance costs. 

e Provision for economical expan- 
sion of the plant to its proposed ulti- 
mate capacity. 

All these were to be accomplished 
within reasonable initial costs. 

Since Charlotte enjoys the great ad- 
vantage of an abundant supply of first- 
quality raw water from nearby Moun- 
tain Island Reservoir on the Catawba 
River, its water problem in the past 
has been mainly financial. Only by ad- 
herence to a long-range master plan, 
kept fully up to date, have necessary 
treatment and distribution facilities 
been financed as needed. This has been 
done without the expenditure of un- 
duly large capital funds for unused fu- 
ture capacity and in the face of record 
requirements for capital funds by 
other municipal departments. 

The existing treatment plant, known 
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Water purification plant 
for Charlotte, N.C. 


GEORGE S. RAWLINS, F. ASCE, Executive Vice President 


J. N. Pease and Company, Charlotte, N. C. 


as Vest Station, was activated 34 years 
ago and together with its several sub- 
sequent additions provides treatment, 
storage and high-service pumping fa- 
cilities for a nominal rating of 24 mgd 
of finished water. Limited area at this 
site made it necessary to relocate the 
additional treatment facilities. 

Raw water is pumped from the Ca- 
tawba River to two large earthen res- 
ervoirs on high ground in the Hoskins 
district of the city. From there it flows 
by gravity to the old Vest Station 
plant for treatment. Multiple gravity 
lines serve as conduits for this flow. 
One, of prestressed concrete, is de- 
signed for use as a main tie in the fu- 
ture distribution system between the 
Vest Station area and the Hoskins area. 


Site selection 


Engineering studies confirmed the 
advisability of locating all the new 
treatment works near the raw-water 
reservoirs and, by means of large-ca- 
pacity feeder mains looping around 
the center of the city, serving the 
large residential areas without the lim- 
itations imposed by the heavily built- 
up downtown distribution complex. 
Sufficient area was initially acquired 
to permit new plant expansion to the 
planned ultimate capacity without 
congestion. See Fig. 1. Easily accessible 
rail, vehicular and electrical services 
added to the economic attraction of 
the chosen site. 

The raw-water booster pumping sta- 
tion was superimposed astride the ex- 
isting gravity lines from the raw-water 
reservoirs to the old Vest Station and 
serves the dual purpose of lifting raw 
water to the new Hoskins Plant and 
increasing the capacity of the raw-wa- 
ter lines to the old Vest Station during 
peak periods. This boosting chore is 
performed by five electric-motor-driv- 
en, low-head, propeller-type pumps 


(Fairbanks-Morse) ranging in capacity 
from 6 to 18 mgd. A standby pump 
(Fairbanks-Morse) of 36 mgd, diesel- 
engine driven, serves as an emergency 
unit in case of electric power failure. 
Check valves are of the tilting-disk 
type (Chapman Valve, Div. of Crane 
Co.) with butterfly-type valves (Henry 
Pratt Co.) for positive shutoff. 

The remote stop-start station for the 
electric-motor-driven pumps is on the 
main control panel in the Control Build- 
ing. To alleviate back pressure on these 
pumps, due to throttling of flow by the 
regulator valve for the sedimentation- 
basin level, a pneumatic-operated by- 
pass valve diverts the excess from the 
pump discharge back to the suction 
header of the pumps. 

Two flash mixing basins arranged in 
parallel provide a 60-see period of 
thorough mixing of the chemicals re- 
quired for coagulation. Mixers (Phila- 
delphia Gear Works, Inc.) are of the 
propeller type with 34-in. blades ar- 
ranged for variable speeds up to about 
70 rpm. 

The parallel arrangement makes it 
possible to clean one unit without shut- 
ting off all flow to the flocculation bas- 
ins. Utilizing this parallel arrangement 
again, two flocculation basins provide 
45 min of slow mixing for floc forma- 
tion. Three rows of slow, variable-speed 
mixers installed transverse to the di- 
rection of flow in the basins provide 
gentle agitation and mixing with pad- 
dle-tip speeds of from 0.5 to 1.8 fps. 
All drive mechanisms and chain are 
located in a central dry well separating 
the two basins, 

After passing through perforated 
stilling walls, the flow enters two paral- 
lel sedimentation basins for approxi- 
mately 4 hours of settling. Convention- 
al cantilever-type wall construction is 
utilized for both flocculation basins 
and sedimentation basins. Equally 
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Hoskins Water Filtration Plant in Charlotte, N. C., is seen from 


the air. 


spaced mud valves at the floor of these 
basins provide 
removal of accumulated settled sludge. 
After sedimentation, the settled water 
passes to a battery of four rapid sand 
filters. Each filter is divided into halves 
by a common center gullet, with each 
filter half 
wash-water, filter-effluent, rewash and 
filter-sweep controls Controls used in 
common for each entire filter consist of 
filter influent, waste, loss-of-head and 
rate-of-flow indicators. 

A common effluent rate-of flow-con- 
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blowoff points for the 


having its own separate 














Corridor in Control Building connects lobby with Central Con- 


trol Room, beyond glass wall in background. 


troller is used for an entire filter. This 
device consists of a hydraulic insert 
nozzle and a downstream pneumatical- 
ly operated butterfly valve (Henry 
Pratt Co.) actuated and controlled by 
a prescribed differential pressure from 
the insert nozzle. It was possible to use 
this simple flow measuring and control- 
ling device since pneumatic instrumen- 
tation and pneumatic operation of the 
filter valves is employed. When one 
filter is taken off the line for washing, 
the effluent rate from each of the re- 
maining filters is increased automati- 
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FIG. 1. Site of Hoskins 
Water Filtration Plant 
provides for planned 
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ultimate expansion 
without congestion. 


(1) Control Building, (2) 
Filter Gallery, (3) High 
Service Pumping Station, 
(4) Chlorine Platform, (5) 
Sedimentation Basins, (6) 
Raw-Water Station, (7) 
Clear Well, (8) Trans- 
former Pad. 


basins 


cally to compensate partially for this 
temporary loss of capacity. 

To simplify the filter-gallery piping 
and, incidentally, to comply with 
Board of Health regulations which do 
not permit a common wall between a 
sedimentation basin and a filter with- 
out the use of a waterproof membrane, 
the filter waste line and valves are 
placed in a dividing tunnel between 
the sedimentation basins and the fil- 
ters. Although the filters are outside 
the filter-wing structure, no difficulties 
have been experienced with severe 
weather conditions. Adequate illumina- 
tion of the filters permits backwashing 
during darkness. Conventional cast-in- 
place Wheeler-type filter bottoms and 
concrete wash-water troughs are em- 
ployed. 

Storage for finished water is pro- 
vided in an underground reinforced- 
concrete clear well with a capacity of 
5 million gal. Provisions for the struc- 
tural connection of an additional well 
of 7-million-gal capacity were made as 
were future conduit connections for 
additional wells on each side. Diver- 
sion walls were located within the clear 
well to prevent dead spaces during 
storage and use. The well was initially 
sterilized, after thorough cleansing, 
by flooding for 48 hours with filtered 
water having a chlorine residual of ap- 
proximately 60 ppm. 

Finished water passes from the clear 
well to the high service pumping suc- 
tion wells, whence it is pumped into the 
city mains. High service pumping is 
accomplished by three vertical turbine- 
type, water-lubricated pumps (Fair- 
banks-Morse) at a delivery head of 
approximately 122 ft. Two of these 
pumps are driven by electric motors, 


-one, a 500-hp synchronous unit, deliv- 


ering 18 mgd and the other, a 350-hp 
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induction unit, delivering 12 mgd. The 
third is dual driven by a 300-hp in- 
duction motor or by a 330-hp diesel 
engine, delivering 9 mgd, normally used 
only when power fails. Cone-type check 
valves (Hydraulic Div., Allis-Chal- 
mers) are installed on all pumps with 
butterfly valves for positive shut-off. 

A surge relief bypass is incorporated 
between the pump discharge header and 
the suction wells to dampen hydraulic 
surges in case of a power failure. Re- 
mote start and stop controls for these 
pumps are located on the main control 
panel in the Control Building. 


Chemical feeding 


For chemical feeding in both pre- 
and post-treatment, the most direct 
routing possible for the solution feed 
piping is used to avoid plugging of 
lines. Dry-feed gravimetric machines 
(Omega Machine Co., Div. of B-I-F 
Industries, Inc.) discharge solutions al- 
most directly downward into the re- 
ceiving water entirely by gravity. In- 
eluding standby units, seven gravime- 
tric feeders and one carbon slurry vol- 
umetrie-type feeder are provided. Suit- 
able alarms, for a feed rate that is either 
too fast or too slow, rate indicators, 
totalizers and recorders are included in 
the installation. The area for dry chem- 
ical storage on the third floor of the 
Control Building is arranged for future 
pneumatic bulk handling of dry chem- 
icals from rail cars into storage and to 
the feeder hoppers. 

Chlorine, from one-ton cylinders on 
an outdoor storage platform, is piped 
to the chlorine feed room in the Con- 
trol Building. A water-bath type of 
evaporator assures conversion of the 
liquid chlorine to its gaseous state at 
all anticipated withdrawal rates. Gas- 
eous ammonia from 150-lb cylinders is 
handled by two ammoniators of di- 
rect-feed type. Appropriate platform 
scales with recording _ loss-of-weight 
meters are used for both chlorine and 
ammonia cylinders, and the rate of 
feed from each of the chlorinators (Wal- 
lace & Tiernan, Inc.) is indicated on 
the main control panel. Manifold pip- 
ing provides flexible arrangements for 
solution feeding for both prechlorina- 
tion and _ post-chlorination. 


Control Building 

The architectural treatment of the 
plant buildings is intended to empha- 
size the functional character of the 
treatment units and present a clean, 
neat appearance. The location of the 
central control building on high ground 
adjacent to a heavily traveled highway 
posed a challenge in that it would be 
seen by hundreds of visitors each day. 
Simple yet effective outside illumina- 
tion was considered highly desirable. 
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The Control Building houses the fa- 
cilities for administrative and central- 
ized control, the chemical storage and 
feeding equipment, the laboratory 
rooms, mechanical equipment areas, 
repair shops, housekeeping storage 
areas, and personnel locker rooms. 

To comply with the criteria that the 
architectural treatment was to empha- 
size the functional character of the 
treatment units and to express in some 
manner the purity of the finished wa- 
ter, a blue-green panel wall was chosen 
for the sides of the structure. In con- 
trast to this smooth textured appear- 
ance, the end walls are large precast 
concrete panels with exposed colored 
aggregate. Reasonable initial costs, re- 
duction of maintenance expense and 
the self-cleansing features of these two 
materials, as well as the coloring avail- 
able, weighed heavily in their choice 
for exterior walls. 

Interior finishes were chosen for ease 
of cleaning and economy of mainte- 
nance as well as appearance. Glazed- 
tile walls and tile or terrazzo flooring 
are used in areas of heavy traffic, in 
laboratories and in chemical feeding 
rooms to facilitate housekeeping and 
to eliminate painting. The central con- 
trol room is strategically located to 
permit viewing of both the existing 
and the future filter wing as well as 
the entrance hallway of the main 
building. Luminous ceiling lighting for 
this control room assures adequate 
light without discomfort from glare 
during extended hours of duty. 

The Raw-Water Booster Pumping 
Station building and the High 
Service Pumping Station building util- 
ize exposed concrete frames with pre- 
cast concrete panels similar to the ex- 
posed colored-aggregate panels of the 
Control Building. Ceiling-hung_ fluor- 
escent fixtures provide interior lighting 
for these two buildings. 

The general control system for the 
plant is pneumatic but there is some 
transmission by electric means from 
remote points. A central control panel 
provides the operator with a complete 
picture of the minute-by-minute oper- 
ation of the plant and the water levels 
in the elevated tanks throughout the 
city. The use of such centralized con- 
trol facilities does not, and was not in- 
tended to, relieve the operators of re- 
sponsibility for insuring the proper 
operation of all plant equipment by a 
detailed schedule of rigid inspections. 
These inspections were felt to be im- 
portant lest the operators be lulled 
into a false sense of security by con- 
venient controls and indicator units. 

The following units are mentioned to 
indicate the scope of the controls on 
the main control panel. Start-stop con- 
trols and run indicator lights for the 


raw-water and the high-service pump- 
ing units, high-service discharge flow 
rate and pressure recorder, raw-water 
reservoir and clear-well-level recorders 
are provided for quantity control. Fil- 
ter processing controls include sedi- 
mentation-basin-level, set-point con- 
troller, station-rate and filter-rate set- 
point controller as well as total filter 
effluent flow and wash-water recorders. 
Individual filters are taken off the line, 
washed and put back in service by 
controls mounted and operated at the 
separate filter operating tables. Chem- 
ical treatment controls and recorders 
on the main control panel consist of 
the chlorine rate-of-feed recorder, the 
multiple-sampling-point pH recorder, 
and a residual chlorine recorder along 
with feeder-machine alarms and run 
indicator lights. 


Timely and responsible planning 


Charlotte is faced with the problem 
confronting many similar municipali- 
ties today—that of providing for the 
many pressing needs of a rapidly grow- 
ing urban and suburban metropolitan 
area. How it met and solved one of 
these problems—that of supplying 
high-quality water in ample quantity 
to meet an ever-growing thirst—has 
been outlined. Only by long-range 
planning, kept fully up to date, can 
such problems be successfully solved 
before they have adverse effects on the 
community. With all departments of a 
city pressing their case for capital 
funds, it behooves those responsible 
for water works facilities to be pre- 
pared to present a positive, well docu- 
mented case fully justified by a care- 
fully conceived, well engineered study. 
The understandable desire to incorpor- 
ate facilities for future expansion must 
be tempered by the necessity of keep- 
ing initial costs within bounds. Such 
facilities for future expansion as are 
included must be fully justified from 
the standpoint of sound economy. 

Successful culmination of this expan- 
sion phase of the city’s water works is 
due then, as it always will be, to timely 
and responsible planning, both for to- 
day and for tomorrow. 

The mayor of Charlotte, N. C., is 
James S. Smith, and the City Manager, 
W. J. Veeder, who has succeeded Henry 
A. Yancey (now retired). The Super- 
intendent of the Charlotte Water De- 
partment is W. M. Franklin. 

Engineers and architects for the 
new plant were J. N. Pease and Com- 
pany, with E. F. Roth, Resident En- 
gineer. Under the general contractor, 
the Rea Construction Company, the 
Roberts Filter Manufacturing Com- 
pany was the subcontractor responsi- 
ble for the major part of the filter and 
equipment work. 


(Vol. p. 151) 43 





Steel-lined prestressed-concrete tanks were arranged in two 
groups. The area around the tanks was backfilled to 4 ft above 
their tops for complete protection. 


To place the concrete floor slab, trucks deposit ready-mixed 
concrete in boxes adjacent to the slab. Cranes transfer it to 
placement locations. Steel angle irons are set to floor level 
and steel liner plate is later welded to these angles. 


Leakproof 
concrete 
tanks for 
aviation fuel 


JOHN J. CLOSNER, President 
MARK M. PORAT, Special Projects Engineer 


The Preload Company, New York, N. Y. 
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Absolutely leakproof” was one of the 
rigid criteria for 12 new underground 
storage tanks at a million-barrel jet- 
fuel depot at Ozol, Calif. In addition, 
the tanks were to be designed to with- 
stand blast loading resulting from a 
possible nuclear explosion at the earth’s 
surface. 

Steel-lined prestressed concrete was 
selected by the builder as the best me- 
dium to meet these conditions. Pre- 
stressing was in accordance with the 
Preload Company’s system of helically 
wrapping the concrete tanks with wire 
under tension, and was applied under 
a license issued to the Herrick Iron 
Works of Hayward, Calif., contractors 
for the tank construction. The tanks 
have been under construction for ap- 
proximately one year and are about 
ready to go into service. They are 
owned by the Lark Corporation of Dal- 
las and have been leased on a long-term 
basis by the Military Petroleum Sup- 
ply Agency. 

The tanks are arranged in two 
groups to fit the existing sloping to- 
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To test a welded joint, soapy water is spread on it, rubber- 
edged glass-topped box is placed over weld, vacuum pump 
is operated, and any leakage is evidenced by bubbles. 


pography. Seven tanks are grouped on 
one level and five are at a lower eleva- 
tion. 

Each of the 12 tanks has an inside 
diameter of 122 ft 3 in., a clear height 
of 40 ft, and a net storage capacity of 
83,500 bbl. The concrete tanks are 
completely lined with a 4-in. steel- 
plate liner. Joints in the liner plate 
were butt welded and every inch tested 
for leakage. Concrete with an ultimate 
compression strength of 3,750 psi was 
used throughout. 

The subgrade on which the tanks 
were constructed was capable of sus- 
taining the superimposed loads without 
appreciable settlement. The entire site 
was excavated to allow for a 4-ft earth 
covering over the tanks. A reinforced 
concrete floor slab 15 in. thick was 
placed on the prepared subgrade, and 
this slab supports tank walls, roof-sup- 
port columns and tank contents. 

In addition to reinforcing bars, an- 
gle-iron strips were set to accurate floor 
level with the vertical leg down, before 
the slab was placed. These angles were 
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Sections of 8-ft x 40-ft wall liner plate are being placed in 
Position. Columns for roof of adjacent tank appear in back- 


ground. 


prefitted with Nelson anchor studs for 
secure embedment in the concrete. The 
steel-liner plate for the floor was sub- 
sequently welded to these strips. 


Floor slab placed 


The concrete, delivered to the site in 
ready-mix trucks, was placed at each 
tank in one continuous pour. It was 
dumped in 6-cu yd boxes on opposite 
sides of the tank. Two cranes used 
clamshell buckets to pick up the con- 
crete from the boxes and swing it to 
placing locations. The finished surface 
of the slab was sprayed with curing 
compound to seal its surface and con- 
trol evaporation of water from the 
conerete during curing. The angle-iron 
strips were thoroughiy scraped and 
cleaned of concrete in preparation for 
the setting of the liner plates. 

The 14-in. plates were delivered to 
the site in sections 30 to 40 ft long by 
8 ft wide. The floor plates were set with 
their edges resting on the angle strips, 
and were tack welded in position. An 
automatic welding machine then fol- 


lowed to make a continuous butt weld. 
All joints were thoroughly tested for 
leakage and new welds made if neces- 
sary. 

Xoof-supporting columns are of 12 
WF 65 structural steel. They are 40 ft 
high and are spaced 12 ft 6 in. on cen- 
ters each way. Sixty-nine are used in 
each tank. The base plates of the col- 
umns were welded to the floor liner. 
The columns are braced against one 
another at their midpoints by intercon- 
necting structural members. These 
members were preassembled with the 
columns so that a column and two 
braces were erected simultaneously, the 
other ends of the braces being secured 
on location. This prefabrication helped 
to minimize on-the-job steel work. 
Roof beams were welded to plates at 
the tops of the columns for support of 
the roof liner plate and concrete roof- 
slab. Intermediate purlins also were in- 
stalled to support the 14-in. roof plate 
during concrete placement. Although 
these purlins are not required as part 
of the permanent structure, they were 
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Steel liner for tank walls is fully erected, 
and concrete has been placed for lower 
half of wall. 


Prestressed wires are applied to tank 
walls. Preload wire-winding machine 
suspended from carriage winds wire 
around tank at about 700 ft per min. 








46° (Vol. p. 154) 


not removed as the cost would not 
have been justified. 

After the columns were erected, the 
wall liner plate was set in position 
around the perimeter of the tank to 
its full height. The plates were deliv- 
ered to the site shaped to the perimeter 
of the tank. Plates were set on edge, 
one on top of the other, and were tem- 
porarily clamped in place before weld- 
ing. Joints were welded from each side 
of the tank and tested for leakage. 

The joint where the wall liner meets 
the slab liner was welded all around, 
and a backup angle installed in the out- 
side corner. This construction restrains 
the horizontal movement of the wall 
at its base, an important consideration 
in case of blast loading. At the same 
time it safely allows for wall rotation 
at the joint while maintaining a leak- 
proof connection. Thus it allows for the 
inward forces applied during prestress- 
ing and for the outward forces that 
come into play when the tank contains 
fuel. A similar hinged-joint connection 
is provided between the top of the 
tank wall and the roof slab. 


Steel and concrete integrated 


Nelson anchor studs were welded in 
rows to the outside surface of the 
erected steel liner to anchor the liner 
plate to the concrete wall. The three 
upper and lower rows of anchors are 


2 


34 in. round by 4 in. long and are 
spaced 12 in. on centers vertically and 
S in. on centers horizontally in a dia- 
mond pattern. Anchors for the remain- 
der of the tank are of the same size 
and are placed in a diamond pattern 2 
ft on centers both horizontally and 
vertically. 

Following installation of the studs, 
vertical reinforcing consisting of No. 5 
bars spaced 18 in. on centers, was 
strung from the base of the tank to 
the top in preparation for concrete 
placing. The steel liner plate, in addi- 
tion to providing a leakproof interior 
for the tank, doubles as reinforcing for 
the concrete wall. It also acts as the 
inner form for the concrete. 

Outer forms, prefabricated in sec- 
tions 8 ft high by 16 ft long, and 
shaped to the outside perimeter, were 
set and secured in position with Nelson 
studs threaded to receive a special nut 
for securing and adjusting the forms. 
The concrete wall, 9 in. thick, was 
poured in successive rings. 

A reinforced concrete roof slab 9 in. 
thick tops out the tank. At opposite 
sides of the tank two manways of 36- 
in. diameter, provide for tank entry, 
and the interior tank walls are equipped 
with permanent ladders. Two vents of 
12-in. diameter and two 8-in. gage 
hatches are also installed. Through pipe 
openings provided at the bottom of the 


wall, a 20-in. combination fill and suc- 
tion, and a 4-in. water draw-off pipe 
are attached to the bottom of the tank. 
Flange plates are welded to the liner 
at all openings to insure against leak- 


age. 
Prestressing wires drawn 


After each tank was completed, and 
when the concrete had gained sufficient 
strength (S80 percent of its ultimate 
compressive strength), prestressing 
wires were helically wound around the 
tank wall to offset the pressures later 
to be exerted by the tank contents. 

The self-propelled winding machine 
used for this purpose is suspended down 
along the outside wall from a carriage 
which runs along the outer edge of the 
roof slab. This carriage is securely 
guved by radial cables to the center of 
the roof. 

The Preload winding machine draws 
a spring steel wire through a special 
die from an original diameter of 0.192 
in. to a diameter of 0.168 in. This pro- 
duces an initial stress in the wire of 
150,000 psi which drops to an esti- 
mated 115,000 psi after losses due to 
creep, shrinkage and plastic flow. 

The starting end of the wire is at- 
tached to an anchor bolt set in the bot- 
tom of the concrete tank and as each 
400-Ib bundle is wound around the 
tank, the winding machine is stopped 
and the end of the played-out wire is 
securely clamped to the wire previously 
laid. The leading end of the succeeding 
bundle is then threaded into the die 
and connected by a torpedo splice to 
the end of the installed wire. 

To impart the required prestressing 
forces to the tank, four layers of wires 
were required around the lower 6 ft, 
three layers for the next 4 ft, two lay- 
ers for the next 17 ft, and one layer 
for the remaining 13 ft. This applies a 
force that varies from 234 kips per ver- 
tical foot at the bottom of the tank to 
34.5 kips per vertical foot at the top. 

As each layer of wire was wrapped, 
pneumatic mortar approximately 4 
in. thick was applied to cover and bond 
the wire. A final coat of pneumatic 
mortar 34 in. thick was then applied 
over the last layer of wire and covered 
with a waterproof coating. Finally, the 
tanks were backfilled and preparations 
were made for placing them in service. 

The facility was designed by Barnard 
and Ancira, Dallas, Tex. The prime 
contract for constructing the tanks was 
held by Herrick Iron Works, which fur- 
nished the reinforcing and structural 
steel as well as the prestressed rein- 
forcement. Concrete work was done by 
Ben C. Gerwick, Inc., and steel-plate 
work by Yuba Industries and the Pitts- 
burgh Des Moines Steel Co., all from 
the Bay area. 
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Seven-mile hot pipeline 
in Gulf of Mexico 


E. J. McNAMARA, M. ASCE, Project Manager, Grand Isle Mine, Freeport Sulphur Company, New Orleans, La. 


0: into the Gulf of Mexico for seven 
miles, to a man-made island, runs a 
pipeline that easily qualifies as one of 
the most complex in engineering his- 
tory. This unusual pipeline will trans- 
port molten sulphur from the man- 
made island in the Gulf to the shore at 
Grand Isle, La. The third largest sul- 
phur deposit in the United States, 
Grand Isle Sulphur Mine, embraces 
several hundred acres located about 
seven miles off the coast of Louisiana 
where the water is about 50 ft deep. 
It was discovered by the Humble Oil 
& Refining Company in 1949. In Sep- 
tember 1956, Freeport acquired these 
sulphur rights by entering into a con- 
tract with Humble. 


Transportation methods studied 


Transportation of the liquid sulphur 
from the Grand Isle Mine to the stor- 
age and loading installations at Port 
Sulphur was one of the most impor- 
tant problems to be overcome if the 
mine was to prove successful. Detailed 
studies were conducted on numerous 
methods of sulphur transport, some of 
which were: 

1. Pumping the liquid sulphur 
through a pipeline to Port Sulphur, a 
distance of 27 miles. 

2. Pumping a water-sulphur slurry 
by pipeline to Port Sulphur where the 
sulphur would be reclaimed. 

3. Use of an aerial tramway carrying 
insulated tank cars between the off- 
shore mine and Grand Isle, and thence 
transporting the sulphur in barges to 
Port Sulphur. 

4. Use of barges for liquid sulphur 


At offshore “island” of 
Freeport Sulphur Com- 
pany in the Gulf of 
Mexico, here seen from 
the air, sulphur will be 
taken from huge deposits 
2,000 ft below the ocean 
floor. In molten form it 
will be transported 7 


miles to the Louisiana 
shore through an _ un- 
usual pipeline. 
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or self-propelled tankers, a method re- 
quiring large storage tanks at the off- 
shore mine. 

The studies indicated that the most 
economical, reliable, all-weather means 
of getting the sulphur to the terminus 
at Port Sulphur was to pump it in 
liquid form through a pipeline to 
Grand Isle, load it into tank barges in 
quiet protected waters, and tow the 
barges to Port Sulphur by the inland 
water route. 

Mining of the deposit will be done 
by the Frasch process, which requires 
simultaneous heating of several wells 
by pumping in sea water at 325 deg F 
to melt the sulphur. The liquefied sul- 
phur collects at the bottom of the well, 
whence it is lifted to the surface by air. 
Several large steel platforms 224 ft x 
116 ft will serve as drilling and pro- 
ducing areas for the mining of the de- 
posit. Directional drilling will make it 
possible to mine an area about 2,000 
ft in diameter from one platform. 

Sulphur from the Grand Isle Mine 
will move through the storage and load- 
ing installations at Port Sulphur, which 
are currently used by three of Free- 
port’s mines—Grande FEeaille, Gar- 
den Island Bay, and Bay Ste. Elaine. 
Liquid sulphur is barged to Port Sul- 
phur from these mines, respectively 
some 10, 50 and 70 miles away, and is 
unloaded into storage tanks. Some of 
the sulphur is transferred from the 
tanks to barges and other vessels for 
shipment to customers in liquid form 
and the rest is pumped to vats, where 
it is allowed to freeze in huge blocks, 
or to bins for bulk storage. For ship- 


ment to customers, this sulphur is 
broken down by power shovels and 
conveyed by belt line to railroad cars 
or to barges and ships in the Missis- 
sippi River. 

When the method of transporting 
the sulphur was decided on, the design 
requirements of the pipeline added up 
to an ultimate capacity of 4,500 tons 
per day, with a minimum sulphur tem- 
perature at the barge loading point on 
Grand Isle of 280 deg F. The viscosity 
characteristic of the sulphur limits its 
initial temperature to 320 deg F, and 
sulphur freezes at 240 deg F. Heating 
of sulphur lines is normally accom- 
plished with steam, but because of the 
length of the line, the pressure drop of 
the steam would be too much to keep 
the sulphur within the prescribed tem- 
perature limits. Heated water under 
pressure was found to be a satisfactory 
medium when operated between the 
temperature limits as long as the sul- 
phur and water flowed in the same di- 
rection with the same temperature 
drop. 

After considering various economic 
sizes, including the use of a tracer 
line within the sulphur line, the ar- 
rangement here described proved to be 
the most practical. The sulphur line, 
6 in. in outside diameter, runs inside 
the hot-water line, which is 75% in. in 
outside diameter. The latter is covered 
with calcium silicate insulation 214 in. 
thick and then an aluminum-foil jacket, 
the whole encased in a 14-in. bell-and- 
spigot 54.6-lb pipe wrapped with a 
high-temperature coal-tar and Fiber- 
glas wrap. On one side runs the 4-in. 
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return water line and on the other a 
cement-lined 65%-in. _ bell-and-spigot 
line to convey fresh water to the mine 
platform. The empty sulphur barges 
returning from Port Sulphur to Grand 
Isle will carry Mississippi water as bal- 
last, to be used as camp water and for 
drilling. 


Construction program considered 


A number of methods were consid- 
ered for constructing the pipeline: 

1. Laying the outer lines as conven- 
tional offshore lines, then making up 
the inner lines on the island and 
pushing them out to the mine, utilizing 
pipeline rollers 19 ft 6 in. on centers. 

2. Laying all the lines from barges in 
the conventional way. 

3. Making up of the multiple lines 
on Grand Isle and pulling the assem- 
blies from a launching ramp on the is- 
land, utilizing buoys to offset the nega- 
tive buoyancy. 

The third method was selected as it 
afforded the least exposure to weather, 
permitted the tedious testing and 
X-ray procedures to be done systemati- 
cally, and gave rigid control over trench 
excavation. This excavation determined 
the actual “lay” of the line and had to 
meet almost impossible requirements. 
The pipeline could not vary from the 
planned center line by more than plus 
or minus 3 ft, with a maximum radius 
of 1,500 ft in either horizontal or verti- 
eal control. 

The contract for the construction of 
the line was awarded to Sharman, Al- 
lan, Gay and Taylor of Houston, Tex., 
on March 19, 1959. Preparation of the 
launching site began on April 1, and 
actual welding of the lines on May 7. 

Selection of modified Jones & Laugh- 
lin Steel Corporation’s Jalloy No. 1 
steel pipe with a minimum yield of 
60,000 psi was based on the stresses in- 
volved in expansion, the probability 
of hydrogen sulphide embrittlement 
cracking, and qualities associated with 
a hardness of less than 22 Rockwell C. 
As this was the first time the material 
had been used for piping, it was neces- 
sary to develop a method for success- 
fully welding the pipe, to pass the 
strength and embrittlement tests and 
produce a weld that would radiograph 
satisfactorily. 


Welding the pipe sections 


After considerable expense and time, 
by trial and error and by consulting 
all the experts in the field, a method 
was finally developed. The standard 
V-joint on all the pipe furnished from 
the mill was rebeveled to a J-bevel, and 
the ends of the 6-in. and 75%-in. Jalloy 
pipe were buffed to bright metal (to 
avoid any foreign inclusions). Then a 
solar-flux mixture in methyl alcohol 
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was painted on the inside of the pipe 
extending one inch back from each 
joint. 

The joints were butted directly to- 
gether with no space between, and the 
1/16-in. land of the U-groove was com- 
pletely fused by an argon gas-shielded 
are-welding process (Heliarc). The first 
pass following the fusion pass was done 
with a bare steel rod of approximately 
the same chemical composition as the 
Jalloy pipe. The following passes were 
made with conventional are welding 
using low hydrogen rods. The rods were 
kept in portable ovens at 150 deg F. 
For the 14-in. casing and the two pig- 
gyback lines, conventional arc-welding 
was used. 

The working area available to the 
contractor was limited by the island’s 
width of 2,300 ft. In this area he had 
to carry out the necessary testing pro- 
cedures on the inner lines and be able 
to insert completed lines one within 
another. This limited the test lengths 
to 1,000 and 2,000 ft. Pressure testing 
followed the 100-percent radiographic 
inspection of all welds. On completion 
of the testing of a 1,000-ft string, the 
6-in. string was inserted into the 754-in. 
one by “pulling-in” with winch trac- 
tors. Next, the 754-in. was pulled into 
the 14-in. pipe following installation of 
rollers and insulation. After two 1,000- 
ft lengths of multiple units of the 6- 
in., 7%%-in., and 14-in. pipe were assem- 
bled, they were welded together. 

While the welding sequences were in 
progress, three clamshell dredges were 
excavating the trench into which the 
multiple lines would be pulled. Con- 
trol of excavation, both horizontal and 
vertical, was assigned to the fathometer 
crews of Pyburn and Odom, consulting 
engineers of Baton Rouge. Considerable 
time was saved by the accurate and de- 
tailed survey of the trench by this 
method. Follow-up and clean-up by the 
dredges could be spotted instantly and 
moving of the dredges backward and 
forward was held to a minimum. 

When the dredging was completed, 
the sixteen 2,000-ft multiple sections 
were moved onto the launching rack, 
one section at a time. Additional sec- 
tions were welded, one to the other, 
following each 2,000-ft pull into the 
Gulf. On the adjoining rack, the buoy 
pipe and smaller lines were welded in 
the same way. The launching rollers 
were mounted on sections of sheetpil- 
ing with wide guide rollers to accom- 
modate the two “piggyback”’ lines. 

The anchor section at the mine end 
was fabricated in the Freeport shops at 
Harvey, La., which permitted all lines 
to be anchored to each other and then 
anchored to an outer casing from 
which the pretensioning pull would be 
applied. A three-pile terminal struc- 


ture was set offshore to serve as a sup- 
port for the riser pipe sections to bring 
the lines up to the main plant platform. 

With all sections welded and all 
trenching completed, a pull barge was 
moved onto the pipe centerline. This 
barge was provided with two 250-ton 
winches converted to diesel power and 
with 8-part lines reeved into a verti- 
cal sheave on the “nose section” and 
dead-ended into a dynamometer read- 
ing direct to thousands of pounds. Tugs 
hauled the lines to the beach, where 
they were attached to the first section 
of pipeline. Pulling operations were 
ready to begin. 

At this point everyone felt we were 
“over the hump”; then the trouble 
really began. The long single lines of 
cable, which were anchored in the sand, 
broke on the first pulls. Then the stern 
anchors on the barge started slipping 
and the shallow water made anchor and 
buoy handling almost impossible. Fol- 
lowing this, hurricane Debra hit and 
sanded up a section of the trench near 
the sheetpile bulkhead in the breaker 
area. Because of variations in pipe 
weight, the wrapping and the light 
negative weight being carried, as well 
as air pockets that had developed in 
the outer lines during filling, all buoy- 
ancy calculations were upset. In short, 
it wasn’t so easy to pull the pipe as we 
had supposed. Once out past the sandy 
beach, however, the line moved very 
well in the soft clay trench, and pull- 
ing was completed in 17 days. After 
the beach section had been installed, 
pretensioning of the line was ready to 
begin. The contract required that all 
lines be pretensioned to 10,000 psi. 


Prestressing the pipeline 

The prestress of 10,000 psi is equiva- 
lent to a rise of 50 deg F in the outer 
casing and was selected to keep the cas- 
ing in tension at all times. This im- 
proved the stress condition in the par- 
tially suspended sections, reduced the 
tendency to move, and relieved the 
shearing stress on the protective coat- 
ing of the casing. 

To accomplish this prestressing it 
was necessary for the contractor to 
provide facilities for applying a pull in 
excess of 260,000 lb on each end, as a 
steel area of 26 sq in. was involved in 
the three outer lines. Heavy-duty 
flanges were welded on each of the 
three outer lines, and two 200-ton hy- 
draulic jacks were provided, working 
against a moveable jacking frame an- 
chored against a sheetpile bulkhead on 
the beach end. The applied pull was 
held with prestressing cables and lock- 
ing devices identical to those used in 
prestressing reinforced concrete. By 
these means the contractor was able to 
apply the required pull. 
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Offshore, a 30-in. pile anchor with 
two sheaves attached was driven to re- 
fusal. Two cables attached to the nose 
section were reeved through the sheaves 
and a pull of 260,000 lb was applied 
by a 250-ton derrick barge. Atop the 
pile was a beam with Hinterliter slips, 
which locked in the pull immediately 
upon release of the strain by the der- 
rick barge. A total stretch of 39 in. was 
effected in the outside casing. 

Following a complete vertical and 
horizontal survey of the line by the 
fathometer crews, and acceptance as 
to its “lay,” the contractor removed 
the buoy pipe sections by flooding and 
cutting the bands and then blowing out 
the water and salvaging the sections. 


A few job statistics 


The fabrication period, including 
preparation of the assembly site, re- 
quired 52 days. Launching was accom- 
plished in 17 days, and complete ad- 
justment and clean-up in 27 days. A 
glance at some of the statistics will give 
an indication of the size of the job: 

e Approximately % million board 
feet of lumber went into the site for 
the fabricating yard. 

eA total of 180,000 ft of pipe was 
fabricated in the yard. 

e Approximately 11,000 cu yd of 
material moved by clamshell was used 
in preparing the assembly site. 

© Over 300,000 cu yd of earth was 
moved in preparing the pipe ditch. 

@Some 48,000 bands were used to 
band insulation and pipe assembly to- 
gether. 

e 1,700 spacer roller assemblies were 
welded to the outside of the 75-in. 
pipe to keep it centered in the 14-in. 
casing and to permit expansion of the 
two inner lines. 

Design of this unique line to carry 
hot sulphur a distance of seven miles 
was accomplished by the Engineering 
Staff of Freeport Sulphur Company, 
in particular by C. M. Cockrell, Chief 
Design Engineer, and C. O. Lee, Assist- 
ant Vice President and Senior Consult- 
ant. The writer served as Project Man- 
ager of the Grand Isle Mine in charge 
of the design and construction of the 
project. 

Material for this paper was obtained 
from the engineering files and research 
reports of the Freeport Sulphur Com- 
pany and from the following consult- 
ants’ reports: “Oceanographic Study,” 
Texas A. & M. Research Foundation; 
“Feasibility Study,” Brown & Root 
Engineering Company; and “Soil Anal- 
ysis,” Eustis Engineering Company. 

(This article was originally presented by 
Mr. McNamara as a paper at the ASCE 
New Orleans Convention, before the ses- 
sion of the Pipeline Division presided 
over by Fred C. Culpepper, chairman of 
the Division’s Executive Committee.) 
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To withstand thermal stresses, special high-strength alloy steel is being used for the 
two inner lines of the pipeline that will carry the molten sulphur. Inner 6-in. O. D. 
line is for sulphur and 7%-in. O. D. line is for hot water. Hot-water line is insulated 
with 2%-in. calcium silicate insulation and aluminum foil jacket, then encased in 
14-in. bell-and-spigot 54.6-lb pipe wrapped with high-temperature coal tar and 
Fiberglas wrap. 


Fabrication line 2,000 ft long is used to assemble pipeline that will carry hot sulphur. 
Sixteen 2,000-ft multiple sections were welded here. Buoy pipe and small lines were 
welded on an adjoining rack. 


Two 250-ton diesel-powered winches mounted on a barge pulled this unique pipeline 
into the Gulf of Mexico and 7 miles out to man-made island. 
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New Orleans Host to ASCE Convention 


New Orleans was a perfect host city 
to more than 1,200 ASCE members 
ind their guests for the ASCE’s mid- 
winter Convention, held at the Jung 
Hotel, March 7-11. Some 100 techni- 
cal papers were presented at 35. ses- 
sions of eleven Technical Divisions of 
the Society. A Local Section Confer- 
ence, a Student Conference, and meet- 
ings of numerous committees advanced 
greatly the activities of the Society. 

The ASCE Board of Direction, dur- 
meetings, an- 
Lawrence 


ing its Convention 
nounced selection of the St 
Project as the “outstanding civil en- 
gineering achievement” of the vear, 
with an Honorable Mention for the 
Allegheny 
Plant; designated E. Lawrence Chand- 
ler as first recipient of the Friedman 
Award for meritorious service to the 
profession; awarded the ASCE Re- 
search Fellowship for 1960-1961 to 
Ralph R. Rumer, Jr. These and other 
Board actions are detailed elsewhere in 
ASCE News 

Visiting engineers found — great 
changes in New Orleans. Those com- 
ing by rail detrained at a new Union 
Passenger ‘Terminal and __ traveled 
through a group of beautiful new fed- 


County Sewage Disposal 


Frank Marston, President of ASCE, was met at New Orleans 
Airport by Frank C. Fromherz, president of the Louisiana Sec- 
tion, and a snowman. The snowman was dug up by Mike 
Chenoweth, public relations director of ASCE, as a human 
interest story concerning Mr. Marston, who had been snow- 
bound in New England enroute to the Convention. The idea 
got good TV coverage to publicize the Convention. 
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eral, state, and city buildings through 
an area that was recently a slum. For 
air passengers a handsome barrel-roof 
terminal building, opened last Novem- 
ber, offered every convenience. Travel 
in from the airport was over nearly 
completed expressways and — inter- 
changes and past a new bridge over 
the Mississippi. Motorists could cross 
the Lake Pontchartrain Causeway, 
said to be the longest bridge in the 
world. 

Mayor de Lesseps 8. Morrison of 
New Orleans, at a weleoming luncheon, 
described the $400 million in recent 
public improvements and $100 million 
annually in building permits under 
which the heart of the city is being 
changed. This is part of a well con- 
ceived plan to rejuvenate the down- 
town area. The plan is to preserve the 
old Spanish and French environment 
and yet meet the needs of the second 
busiest port in the U.S. and service 
the 45 multi-million-dollar new indus- 
tries that have moved into the area. 
Foreign trade, said Mayor Morrison, 
has increased from a half-billion to two 
billion dollars a year in the past twelve 
years—a result of the cooperation of 


industry (through International 


House), the City, the Commissioners 
of the Port of New Orleans, and the 
State of Louisiana. 


Water—Prime Convention Subject 


Water—how to use and handle it 
most effeetively—was a principal sub- 
ject of the technical sessions. The Wa- 
terways and Harbors Division, fre- 
quently in joint session with the Con- 
struction Division, took the lead on 
river control, a subject of great im- 
portance in the Mid-South. Maj. Gen. 
William A. Carter, president of the 
Mississippi River Commission and Di- 
vision Engineer of the Lower Mississip- 
pi Valley Division of the Corps of 
Engineers, was the keynote speaker in 
this field. 

General Carter told a luncheon ses- 
sion that there are now 107 large dams 
on the Mississippi and its tributaries; 
44 more are in or approaching the con- 
struction stage; and an additional 89 
have been authorized for future con- 
struction. These dams will reduce 
flood height at Cairo, Ill., by 5% ft 
and, conversely, will store water to in- 
crease low-water flow by 56,900 efs. 
Some 1,870 miles of levees will protect 
the flood .plains against 25 percent 


The Surveying and Mapping Division heard about swamps 
and overwater surveys. George Jones, with the California Co. 
of New Orleans, tells his fellow speakers about swamp sur- 
veys. At left is Earle J. Fennell, of U. S. Geologic Survey, at 
Washington; Coleman Kuhn, of New Orleans; Mr. Jones; 
Comdr. Clarence R. Reed, Coast and Geodetic Survey, New 
Orleans; and James M. Tuttle of Palmer and Baker, Inc., Mobile. 
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greater flow than that of the great 
1927 flood. Straightening, by 16 cut- 
offs, has shortened the river 170 miles 
in the 560-mile stretch below Memphis. 

The cost of work between Cairo and 
the Gulf since 1928 has totaled $1.1 
billion. Flood damage prevented in the 
lower valley is estimated at $6 billion. 
Savings in moving 254 billion ton-miles 
of goods are estimated at $1.75 billion. 
Increased confidence in protection 
from flood has led to a billion-dollar 
expenditure for industrial construction 
between Baton Rouge and New Or- 
leans in the past ten years. 

The Old River Control Project was 
described at a Hydraulics Division ses- 
sion as “one of the really big jobs of 
flood control engineering undertaken 
in the United States,” by Frederic M. 
Chatry, with the U. S. Army Engineer 
District at New Orleans. The basic 
purpose of the control project at Old 
River, which is a connecting channel 
for the Mississippi and Red Rivers, 
above Baton Rouge, is to prevent the 
adoption by the Mississippi River of 
the shorter route to the sea offered by 
the Atchafalaya River, and the possi- 
ble by-passing of Baton Rouge and 
New Orleans. 


Closure of Old River Critical 


“The closure of Old River is a crucial 
feature of the project for flood control 
and improvement of the Lower Missis- 
sippi River,” Col. George M. Cookson 
said at a Waterways and Harbors Di- 
vision session. Colonel Cookson, Dis- 
trict Engineer for the Corps of En- 
gineers at New Orleans, outlined plans 
for making the closure in one low-wa- 
ter-high-water cycle in two stages. 

Other speakers described important 
structures in the Old River control 
complex. Two of these papers appear 
in this issue. 

In continuing the symposium on the 
Lower Mississippi River, J. Ira Bos- 
well, chief of the Construction and 
Maintenance Branch of the U.S. Army 
Engineer District at Vicksburg, dis- 
cussed the plant and methods used in 
the construction of revetments on the 
mighty river. He stated that the entire 
vear’s revetment construction is crowd- 
ed into the low-water period between 
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late July or August and November. 

Initial operation on a typical Missis- 
sippi River revetment construction is 
bank preparation by dredges, drag- 
lines and bulldozers to smooth out the 
shore line. This highly mobile construc- 
tion unit has some 225 employees who 
use 58 pieces of floating and land 
equipment in preparing for placing 
subaqueous concrete mattress. This is 
made up of units about 15 X 48 in. 
in plan and 4 in. thick cast with con- 
necting wires into a 25-ft length. Corps 
of Engineers’ plant is used to assemble 
this into units 140 ft wide so arranged 
that it can extend riverward 300 to 
600 ft depending on the distance from 
the water’s edge to the underwater toe 
of slope. 

Such a revetment will resist normal 
forces for many years. Under abnormal 
attack it should retard bank recession 
sufficiently to retain desired alignment. 
Basically, said Mr. Boswell, the plan 
for revetment construction along 700 
miles of river from Cairo to Baton 
Rouge has been to concentrate on the 
upper reaches and proceed down- 
stream. In length the typical revet- 
ment may be 15,000 feet and cost $130 
per linear foot of bank protected. 

Extensive bank protection or chan- 
nel stabilization works have been used 
on the streams tributary to the 
lower Mississippi River since the 


Prof. Walter Blessey of Tulane University 
(left) was technical program chairman; 
in center is Emmet Kerrigan, New Or- 
leans attorney, who talked on legal mat- 
ters affecting engineers; at right is Roy 
T. Sessums, of Freeport Sulphur Co., 
general chairman of the New Orleans 
Convention. 


first structure was constructed in St. 
Louis in 1838. Harvill E. Weller, of the 
Channel Stabilization Section of the 
Mississippi River Commission, traced 
the evolution of protection to pres- 
ent-day methods. The first such struc- 


A Conditions of Practice Session was devoted to a panel discussion of the Engineers 
Council for Professional Development accreditation of engineering curricula, proce- 
dures and policies. The panel, in usual order, consisted of Armour T. Granger, dean 
of engineering, University of Tennessee, Knoxville; Clarence H. Ax, consultant of 
St. Louis; Lee H. Johnson, Jr., dean of engineering, Tulane University, New Orleans; 
and Robert E. Stiemke, director of the School of Civil Engineering at Georgia Tech, 


who served as moderator. 





One of three mattress-sinking plants operated by U. S. Engineer Department. A 
barge with flexible mats assembled into 25 X 4-ft units is brought up on the river 
side. Gantries set these on rollers on the deck. Wire is strung to hold sections together. 
The end is anchored to the bank and the barge backs away, as mat is fabricated 
and lowered. Bank protection on the Mississippi was the subject of several papers 


at the New Orleans Convention. 


ture was built by young Lt. Robert 
I. Lee at St. Louis and consisted of 
tbout 3,800 ft of a brush and stone 
dike. The following years saw steel and 
wood jetties, brush and stone  bulk- 
heads at various points, rather than 
continuous revetment construction, 
steel pipe, tetrahedrons and steel fas- 
cine boxes. Currently the permeable 
pile dike is the most common type of 
dike in use. Also used are stone dikes 
und groins usually constructed of stone. 
Bank paving by cast stone or riprap 
is usually the most economical form of 


paving and is considered the most de- 


sirable from a performance — stand- 
point. For subaqueous protection, the 
stone-ballasted lumber mattress is con- 
sidered adequate in performance, is 
competitive in price, and does not re- 
quire excessive labor. 

A stabilization plan for the Arkan- 
sas River, part of a multi-purpose de- 
velopment of the river and its tribu- 
tames, Was presented to a joint session 
of the Construction and Waterways 
ind Harbors Divisions by E. B. Mad- 
den, of the U.S. Army Engineer Dis- 
triet at Little Rock, Ark. The objec- 
tive is to control the river by guiding 
or leading it rather than by attempt- 
ing to resist it forcibly. The various 
types of bank stabilization and channel 


rectification structures being used to 
carry out the plan of development in- 
clude the use of a cutoff channel to 
eliminate sharp bends; the use of re- 
vetments to stabilize the concave 
banks of bends; the use of dikes to 
close off a secondary channel, to control 
the direction of flow from one bend to 
another, and to “fair out” the concave 
bank of bends along a more desirable 
alignment. 

Water inside New Orleans is as big a 
problem as that frequently hammer- 
ing at the levees. Much of the city is 
5 ft below Gulf level and all water in- 
cluding an annual 57 in. of rainfall 
must be pumped out. This operation, 
described by Electrical Engineer H. C. 
Swan and Mechanical Engineer D. D. 
Modianos, of the Sewerage and Water 
Board of New Orleans, utilizes pumps 
that will handle very large quantities. 
Water is collected separately for sew- 
age, seepage, and storm runoff. Much 
of the seepage water is dirty and foul; 
it is moved across the city to Bayou 
Bienvenue so it does not contaminate 
the beaches of Lake Pontchartrain. 
Because of the early date of installa- 
tions of the first pumping equipment 
much of it operates at 25 cycles with 
motors of 600 to 2,000 hp. Propeller 
pumps have been found most suitable 


The opening luncheon at the New Orleans Convention brought together, left to right, 
Frank Marston. President of ASCE; Mayor de Lesseps Morrison of New Orleans, 
the speaker; Lawrence A. Elsener, vice president of ASCE, Zone IV: I. W. Santry, 
president of the Texas Section; and Frank C. Fromherz, president of the Louisiana 


Section. 


for the large volume, 4 to 20-ft head, 
service required. New Orleans has sev- 
eral 14-ft serew pumps (152-in.-dia 
propeller, 1,000-cfs capacity) and 
many smaller ones. 


Irrigation in Humid Areas 


While disposing of surplus water on 
land and controlling it in the channels 
is a problem for some, irrigation in the 
lower Mississippi Valley is big business 
for others. How irrigation for rice pro- 
duction used 880,500 acre-ft of water on 
463,437 acres of land was told in a pa- 
per by Austin Harrell, of the Rice Ex- 
periment Station of Louisiana State 
University, and M. D. Faulkner. Water 
comes from surface sources or wells; 
it ean be purchased from commercial 
suppliers if desired. 

Harold A. Scott, a consultant from 
Tampa, told a group of engineers at- 
tending an Irrigation and Drainage 
Division session that there is little 
doubt that irrigation is beneficial to 
crops in improving quality and quan- 
tity. There is some question, he said, as 
to the degree of the effect. Actually, 
it resolves into the factors of irrigation 
and crop production. The variables 
such as weather, soil fertility, and es- 
timating time of application play a 
most important part in a successful 
operation. However, if the economics 
are favorable, that is, the cost of irri- 
gation versus the increased revenue, 
there will be a demand for irrigation. 
In Florida, for example, beef cattle on 
irrigated pasture gained 810 Ib while 
cattle on unirrigated land gained 294 
lb. However, in Illinois the ratio was 
only 347 lb to 236 Ib under similar con- 
ditions. In the latter case it was con- 
cluded that management practices 
would have to be improved for irriga- 
tion to pay. 

Irrigation in the 31 Eastern states 
has increased from 600,000 acres in 
1940 to over three million acres, Elmer 
W. Gain said in an Irrigation and 
Drainage Division paper. Mr. Gain, a 
drainage engineer of the U.S. Depart- 
ment of Agriculture stationed in Penn- 
sylvania, commented that ground wa- 
ter is a diminishing source of supply as 
urban, industrial, and highway devel- 
opment take a million acres a year of 
the best land out of agriculture. Water 
will not be available for reasonable 
needs by the close of this century. An 
individual’s rights to stream flow are 
often uncertain. Irrigation pumping 
usually is permitted as long as other 
users are not affected adversely. Now 
soil conservation districts can be 
formed under a federal Watershed 
Protection and Flood Prevention Act, 
Public Law 566. Policy requires that 
there be a favorable ratio of primary 


April 1960 * CIVIL ENGINEERING 





benefits to cost for federal participa- 
tion. Loans can be obtained by local 
organizations for planning and carry- 
ing out needed improvements. 

This greater interest in water has 
stimulated ASCE committee activity. 


Proposed Water Policy 


The Task Committee of the Irriga- 
tion and Drainage Division on Water 
Rights in States in the Humid Areas 
presented a proposed water policy for 
humid areas in a paper by its chair- 
man, J. Irby Seay, Jr., consulting en- 
gineer of Memphis. The committee 
concluded that competent administra- 
tive and judicial personnel should be 
allowed to consider a case on its merits. 
It recommended that future water 
rights laws include provision for pre- 
liminary hearings on applications for 
water use before a special board, com- 
mission, or similar body, and that this 
body be provided with authority to 
regulate such water use with force and 
effect. The Committee commented that 
until a few years ago drainage and 
flood control were the great problems 
of most of the 31 humid area states. 
To completely reverse the thinking 
of a people will take time. Following 
is the proposed water policy for states 
in humid areas: 


“The objectives of a water policy 
are to promote conservation, pro- 
tection, effective use, and maximum 
economic development of the natu- 
ral water resources for all interests, 
riparian and nonriparian, in all ar- 
eas, with due regard to private prop- 
erty rights and the investments 
involved. 

“In summary, the Committee rec- 
ommends that any proposed water 
rights legislation should: 

“1. Exempt domestic water necessi- 

ties of single-family units. 

“2. Provide that the law be applied 
in an area only when the neces- 
sity of control can be shown for 
that area. 

‘3. Be capable of adjustment to 
meet changing requirements. 

. Be capable of sound administra- 
tion. 

. Be flexible to allow for limited 
discretion by an Administra- 
tor to be exercised in the solu- 
tion of water problems. 

}. Provide for judicial review with 
no new evidence presented on ap- 
peal. 

. Provide for 
hearings. 

‘8. Allow the storage and use of 
available surplus waters for a 
definite time of withdrawal.” 


adequate public 


Engineers attending a session of the 
Waterways and Harbors Division 
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Pictured at start of an Irrigation and Drainage Division session are (seated, left to 
right) N. A. Christensen, director of engineering, Cornell University, and M. C. 
Boyer, of the Indiana Flood Control and Water Resources Commission. Standing are 
E. W. Gain, drainage engineer, U. S. Department of Agriculture; A. L. King, meteorolo- 
gist, U. S. Weather Bureau, Memphis; and Paul H. Berg, U. S. Bureau of Reclamation, 


McCook, Nebr. 


heard a report presenting the major 
steps taken in the formulation of a 
Master Plan for the development of 
the Elizabeth Port Authority Piers. 
The plan as outlined by Guy F. Toz- 
zoli, of the Port of New York Author- 
ity, is based in studies and analyses of 
those factors affecting efficient and 
economical land use such as area lay- 
out, potential commerce, traffic vol- 
umes, design standards, general and 
specialized cargo berth criteria, and 
other items necessary to the develop- 
ment of raw land into the port com- 
plex. It is estimated that the berths 
will handle 5,000,000 tons of general 
cargo per year, and the entire facility, 
to be constructed at a cost of approxi- 
mately $150,000,000, will generate 


8,000 jobs with an annual payroll of 
more than $40,000,000. 

John S. Wilson presented construc- 
tion aspects of the Elizabeth piers. The 
new terminal will cover 700 acres of 
tidal marsh and submerged land. The 
new channel, 9,000 ft long and from 600 
to 800 ft wide and 35 ft deep, will 
have 7,700 ft of wharf on the south 
side and 5,300 ft of wharf on the north 
side. The dredging of the main channel 
and 1,800 ft of the channel on the 
Newark Bay front and the basic filling 
operation involved the hydraulic move- 
ment of some 13,000,000 cu yd of ma- 
terial from the new channels and its 
approaches. 

Soil mechanics had to be combined 
with barge dock design to come up with 


The Publications Committee of ASCE met in New Orleans. Seated, left to right are 
Director Wayne G. O’Harra, Phoenix: Director Bernhard Dornblatt, New Orleans; and 
Director Philip Rutledge of New York. Standing are Director Thomas M. Niles of 
Chicago and Editor Paul Parisi of ASCE Technical Publications. 





an economical plan for a structure on 
the alluvial bank of the Atchafalaya 
River at Krotz Springs, La. F. Earl 
Hogan, of the Louisiana Department 
of Publie Works, and Dr. Louis J. 
Capozzoli, Jr., of ETCO Engineers, col- 
laborated on the design and the paper. 
$y putting the wharf structure at right 
angles to the bank instead of parallel 
to it, the dock could better be extended 
to meet bank accretion and excavation 
could open up the other side of the 
dock for barges. Long H-piles gave a 
flexible structure and were loaded to 
100 tons 


All Are Traffic Engineers 


Grady Carlisle, assistant to the di- 
rector of the Louisiana Department of 
Highways, Baton Rouge, in a paper 
devoted to state cooperation in plan- 
ning Louisiana urban facilities, com- 
mented that the accelerated appor- 
tionment of federal funds for Inter- 
state Highway construction has gener- 
ited interest from sources that have 
never before been concerned with high- 


way programs. These curbstone engi- 


neers, he stated, can cite all the rea- 
sons why a proposed highway location 
is wrong, all without benefit of traffic 
information and economic data. The 
changes are often so dramatic in their 
effect—very profitable to some, ad- 
verse to others—that pressures are in- 
evitable from every walk of life. To 
Ulay fears, both real and imagined, it 
is necessary to make the greatest effort 
towards informing the public. In his 
talk Mr. Carlisle told of legislation that 
requires all municipalities of over 5,000 
population in Louisiana to develop and 
adopt a major street plan, subject to 
approval by the Board of Highways. 

Improperly placed lights can com- 
pletely obliterate signs at night, Hu- 
bert A. Henry, design engineer for the 
Texas Highway Department, told en- 
gineers attending a Highway Division 
session. The design of each intersec- 
tion should be considered for the speci- 
fie problem, based on developing situa- 
tions requiring the driver to make one 
decision at a time. Properly placed 
lights and signs will help him make his 
decision quickly and accurately. 

J. C. Barrett, of the Mississippi 
State Highway Department, explained 
how his state uses photogrammetry 
and electronic computers in their high- 
way work. Probably the greatest ad- 
vantage of using the computor in high- 
way work will accrue from analyzing 
many alternate designs. This is being 
done in structural design and is now 
possible in earthwork design. With the 
advent of photogrammetric topogra- 
phic mapping and electronic computa- 
tion of earthwork quantities, it is now 
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economical and fast to examine thor- 
oughly any trial line of roadway that 
appears promising. 


A Challenge 

Real competition for engineered con- 
struction was asked by R. M. DuBois, 
president of the Freyssinet Co. Inc., of 
New York, in a challenge to a joint 
Structural and Construction Division 
session. Pointing out that for the 
Champlain Bridge at Montreal prices 
ranged from $27 million down to $8 
million for a structure to meet the 
same basic design criteria, Mr. DuBois 
deplored the practice of soliciting bids 
only on already detailed projects. He 
commented that this does not leave a 
prospective builder any room for ex- 
ercising ingenuity so competition is re- 
duced to determining how “hungry” 
other contractors are for work. The 
Champlain Bridge is to be built to a 
contractor-developed prestressed con- 
crete design for the National Harbors 
Board, a Canadian Government agen- 
ey. It will carry a six-lane highway 
10,400 ft over the St. Lawrence, rising 
to a height of 90 ft at the navigation 
channel. There was no discussion of the 
merits of contractor-engineer-prepared 
designs, a common practice in Europe. 

Special designs and special equip- 
ment for a precast, post-tensioned 
bridge across Lake Oneida near Syra- 
cuse, N. Y., were described by Erie C. 
Molke, of Summers, Munninger & 
Molke, Albany. It was necessary to 
keep a 230-ft-wide ship channel with 
20-ft vertical clearance open during 
the entire construction. High-capacity 
lifting equipment was not available on 
the lake. Each of two separate parallel 
structures carrying three lanes of traf- 
fic in one direction has six 146-ft can- 
tilever girders projecting 72 ft beyond 
the piers. Each weighs 240 tons. These 
were precast and rolled into position. 
Then five 231-ft-long girders (weight 
230 tons each) were successively 
winched out on a barge and pulled up 
by jacks to a position between pairs of 
cantilever girders. A concrete deck was 
then placed over the girders to make 
the longest prestressed concrete span 
in the Americas. 

More data on change of camber and 
length of the larger prestressed con- 
crete members were asked by Morris 
Schupack, of Schupack and Zollman, 
consultants of Stamford, Conn. Speak- 
ing primarily on cast-in-place pre- 
stressed bridges, with which he has had 
considerable experience, he commented 
that: (1) forms ean be straight sided 
and simple for T-beam bridges; (2) 
falsework can be rather flexible and 
transverse construction joints elimi- 
nated if a proper retarding admixture 
is used and if the segment to be con- 


ereted can be completed in 8 to 12 


hours; (3) casting-in-place permits 
working on the substructure and super- 
structure at the same time with the 
same equipment; (4) one-end stress- 
ing of the wires has been successfully 
done up to 154-ft spans and can be 
extended, but some friction loss must 
be planned for. 

Deflections for longer cast-in-place 
spans can be predicted within 34 in. 
Besides camber variations, the longi- 
tudinal shortening is a function of the 
volume change characteristic of pre- 
stressed concrete. The amount of such 
shortening has generally been estimat- 
ed higher than has been found to oc- 
cur in the field, hence the search for 
more data on relation of design expec- 
tation to measured change. 

Engineers attending a Structural Di- 
vision session heard a paper by J. C. 
Brough and B. H. Stephens, in which 
it was stated that to obtain longer 
span construction, the shape of the 
structure becomes a dominant factor. 
The folded plate shape of roof struc- 
tures has come into wide usage because 
of its low cost of construction for long 
spans, high-load-carrying capacity, 
rigidity, and its esthetic interest. Selec- 
tion of concrete for the shell material 
furnishes a high degree of fire resistiv- 
ity, ease of molding to the desired 
alignment and profile, permanence, low 
construction and maintenance costs. 


Mile-High Tower 


A simplified chart for determining 
the preliminary design of guyed tow- 
ers using only familiar concepts of 
structural mechanics, was presented to 
a joint session of the Power and Struc- 
tural Divisions. In deseribing the value 
of the chart, Robert S. Rowe, chair- 
man of the Civil Engineering Depart- 
ment at Duke University, stated that 
it shows immediately, without elabor- 
ate computation, possible dimensions 
for various tower components. Mr. 
towe explored the possibility of a 
mile-high tower. The pre-design chart 
indicates that leg diameters would vary 
from 8 to 15 in. at the base. Because 
of such large leg diameters heavy forg- 
ings would be necessary. The length of 
such members would be limited, and 
hence the first difficulty in the tower 
design is encountered. Furthermore, the 
guys themselves present considerable 
difficulties. Usual assumptions that 
have negligible effect upon a small 
tower have considerable effect on taller 
towers. In erection, extra heavy 
hoisting equipment would be needed 
for the tower legs; a large area would 
be needed for the guy cables to be 
stretched out on the ground prior to 
hanging; and climatic conditions would 
have considerable effect on visibility 
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and erecting operations. Perhaps there 
are other problems that make the erec- 
tion of a mile-high tower questionable. 
Can it be done? 

The same session heard a paper on 
the design of self-supported steel trans- 
mission towers by Richard N. Berg- 
strom, J. R. Arena, and J. M. Kramer. 
The paper contained a discussion on 
the design criteria for self-supported 
transmission towers; the authors ex- 
pressed a hope that this discussion 
would result in the improvement of ex- 
isting codes. Items to be considered in 
the design of economic transmission 
lines include: 

1. Selection of design loading con- 
ditions comparable with the antici- 
pated loads rather than provision for 
every remote contingency, 

2. Extensive studies on various con- 
figurations to achieve the optimum 
strength with the least material, 

3. And the incorporation of high- 
strength steel in the design at advan- 
tageous points. 

Furthermore, there should be will- 
ingness to consider a rectangular tow- 
er cross-section with its increased com- 
plexities. Careful checking and recheck- 
ing of members to insure the selection 
of minimum sizes or use of a computer 
program to select them automatically 
is another important factor in the de- 
sign of an economical transmission line. 

Helicopters can be used for the erec- 
tion of towers in inaccessible areas at 
a saving of up to 50 percent, Freder- 
ick R. Payne, of the Southern Califor- 
nia Edison Co., said. Up to 15 poles 
can be set per hour. This paper, with 
time and cost data, will appear in an 
early issue of Civit ENGINEERING. 


Pipeliners Have Problems 


The Pipeline Division, through its 
Committee on Installation, has a Task 
Committee on Flotation Studies. Re- 
porting for this committee, Raymond 
H. Crowe, of the Transcontinental Gas 
Pipeline Corp., asked the assistance of 
all engineers on problems, such as (1) 
a man-made lake will cover 5 miles of 
existing 30- and 36-in. pipe in a 
trench. To provide a specific gravity 
of 115 by installation of 1,300 weights 
will cost $300,000. Is it necessary? (2) 
Mr. Crowe’s firm spent over $3,000,- 
000 for weights on 755 miles of gas 
lines, much of it in Louisiana swamps. 
How much was really necessary to pre- 


vent flotation? (3) Should pipeline 
laid offshore have extra weight to re- 
sist currents or wave action? The Com- 
mittee is anxious to have comments. 

A new type prefabricated aerial 
pipeline bridge was the subject of a 
paper by Weldon F. Appelt, of the 
Clear Span Engineering Co., Houston, 
at a session of the Pipeline Division. 
Yecently five such bridges were erect- 
ed across streams on the Houston Tex- 
as Gas and Oil Corporation system, 
which runs from Louisiana to Florida. 
Each of the new bridges spans a river 
with a 24-in. pipeline, yet despite the 
sizable load, spans were constructed in 
just a few working days and actual 
erection took only an hour or so. 

These bridges, which bring new econ- 
omies to pipelines, are shop made 
then shipped to the job site for erec- 
tion. Pipe for the crossing is welded up 
on shore, attached to a cable system. 
Meanwhile, the towers which come to 
the job in 40-ft sections are welded to- 
gether face down and pinned to their 
foundations. The pipe and cable sys- 
tem is floated across the river, at- 
tached to the tops of the two towers. 
When the two inverted “Y’-shaped 
towers are pulled up, in an operation 
that takes about an hour, the entire 
span—pipe, wire rope system—rises in- 
to permanent above the 
water. 

How a microwave system was used 
to transmit control signals 45 miles to 
an inaccessible compressor station was 
told by William E. Matthews, of the 
Southern National Gas Co. Operating 
personnel at a distant station are able 
to start, stop, and control the speed 
of each engine at the isolated plant. 
They can also call for any desired se- 
lective telemetering of pressures, tem- 
peratures, and engine speeds, an emer- 
gency shutdown and the like. It was 
possible to eliminate the problems asso- 
ciated with having personnel living on 
an isolated platform. Much valuable 
experience was gained from the use of 
remote control, and there was a sub- 
stantial cost saving. 

D. C. Simpson, of the Shell Pipeline 


position 


Pipeline Division session brings together (left to right) Donald 
E. Adams, Pipeline Division secretary: Glenn P. Thompson, 
Tennessee Gas Transmission Co.; William E. Matthews, South- 
ern Natural Gas Co.; E. J. McNamara, Freeport Sulphur Co.; 
and Fred Culpepper, chairman, Executive Committee, Pipe- 
line Division. 
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Corp., told a Pipeline Division session 
about the interesting $11,000,000 Delta 
Pipeline extending 100 miles from oil 
fields in the Lower Mississippi River 
Delta to the Norco Refinery. The sys- 
tem provides (1) transportation for 
crude oil at a substantially lower cost 
than barge costs and (2) continuous, 
safe, and reliable delivery of crude oil 
to the New Orleans area unaffected by 
inclement climatic conditions. Pipe 
varies in size from 20 in. down to 6 in. 
with about a 4-in. wall. The 6- and 
12-in. pipe was shop coated with 44-in. 
Somastic protection, the 16-in. has 
%¢-in. cover, and the 20-in., 5g-in. pro- 
tection. As a test for future use some 
of the 8-in. pipe has a 42-in. asphalt 
enamel, while other sections have ‘%2 
in. of coal tar enamel cover. All pipe 
is in a backfilled ditch, an innovation 
in this area where pipe generally is in a 
canal or open ditch. 


Automatic Power Station 


Early in 1961 the first unit of the 
230,000-kw capacity Little Gypsy 
Power Plant in Louisiana will be placed 
in operation. Engineers attending a 
Power Division session heard George 8S. 
Bingham, principal concrete hydraulic 
engineer with Ebasco Services, Inc., 
describe the civil engineering aspects of 
the new plant which is located on the 
Mississippi River about 25 miles north 
of New Orleans. Little Gypsy will be 
the first fully automatic steam electric 
station in the world, capable of start- 
ing, synchronizing, reaching full load, 
and controlling itself during operation, 
all by pushing one button. Power Di- 
vision engineers enjoyed a trip to this 
plant as a feature of the Convention. 


Research and Development 


The increasing interest of ASCE in 
research resulted in papers covering 
varied fields. For example, the use of 
prestressed concrete has developed to 
the point where detailed information 
concerning its physical characteristics is 
urgently needed by engineers. 

Engineers attending a session of the 
Structural Division heard a paper by 





Women’s activities at New Orleans were 
headed by Mrs. Frank C. Fromherz, at 
left, talking with Mrs. Charles Molineaux 
of New York and Mrs. Lawrence A. 
Elsener of San Francisco. 


Prof. M. J. Gutzwiller, of Purdue Uni- 
versity, and F. E. Musleh in which 
data on freeze and thaw tests on 48 
specimens representing strength levels 
of 5,000 psi and 3,000 psi were report- 
ed. Some of the beams with a 5,000-psi 
strength were post-tensioned through- 
out the test. Significant improvement 
in the durability was found to result 
from post-tensioning of the beams. 
Post-tensioned concrete specimens 
made of a rich mix showed better dura- 
bility than unstressed concrete made 
of the same mix and also better dura- 
bility than unstressed concrete made of 
1 leaner mix 

Hubert Woods, director of research 
for the Portland Cement Association, 
told about new facilities at Skokie, IIl., 
for study of fire resistance of pre- 
stressed concrete structural members. 
Mr. Woods commented that much sig- 
nificant work on this has been done in 
Europe, but code authorities here are 
unaware of it or seem unwilling to ac- 
cept it. To provide acceptable informa- 
tion PCA has constructed a new Fire 
Research Center. One furnace has a 
firebox 40 ft long and 6 ft 4 in. wide 
so equipped that beams up to 60 ft 
long can be tested with live load ap- 
plied by hydraulic jacks. The gas-fired 
furnace can be programmed to follow 
various time-temperature curves. A 43- 
ft 6-in. beam was fired for 41% hours, 
with temperature reaching 2,050 deg F. 
Deflection under 92,000-lb design load 
was 6.35 in. with recovery to 5.25 in. 
after 24 hours. Only a small amount of 
concrete spalled off the reinforcing. The 
beam was later tested to destruction, 
failing at 117,700 lb by crushing of 
concrete in the upper flange. 


Research Needs a Program 

In a challenging talk at the Research 
Awards Luncheon Morrough  P. 
O’Brien, dean emeritus of the College 
of Engineering at the University of 
California, Berkeley, said that “civil 
engineering science is the body of facts 
and relationships basie to the practice 
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of civil engineering. Research in civil 
engineering is the search for these basic 
facts and relationships—by laboratory 
experiment, by pencil and paper analy- 
sis, by observation of full-scale sys- 
tems, or by whatever means are ap- 
propriate. It is of the utmost impor- 
tance to the profession and to society 
that this quest for improvement be ac- 
tively pursued. 

“From the developing broad scien- 
tific base, engineering science should 
now seek to account for the macroscop- 
ic properties of the older materials— 
concrete, steel, timber—and of the new- 
er materials—alloys, plastics, adhesives 
and composites—and to provide the 
practicing engineer with reliable data 
on the other properties affecting de- 
sign. It is time for a new look in the 
field of civil engineering materials. .. . 

‘Regarding the means of carrying on 
research in civil engineering . . . I am 
convinced that the faculty and gradu- 
ate students of the engineering colleges 
are generally best qualified . . . It will 
be necessary for the civil engineering 
faculties to formulate broad and imagi- 
native plans which will bring financial 
support and induce the collaboration 
of specialists in other fields. Success in 
this respect will attract competent 
graduate students. The money is avail- 
able. The urgent need is for imagina- 
tive programs.” 


Common Sense Needed 


Former ASCE President Mason G. 
Lockwood, consulting engineer of Hous- 
ton, Tex., told 150 students of civil en- 
gineering at a student-faculty banquet 
held at the Tulane University Student 
Center, that common sense was as 
much a requirement of engineering as 
any other quality. 

Mr. Lockwood was the featured 
speaker on the student program of the 
Society Convention in New Orleans. 
He said, “If you are endowed with 
common sense—another name for 
which is judgment—there is likely to 
be a good place for you in engineer- 
ing. 

“But,” he added, “if in the appor- 
tionment of talents among the human 
race, you were left without this one of 
common sense, then the quicker you 
abandon engineering, the better.” 

Mr. Lockwood said that the three 
essentials for an engineering education 
are vocabulary, logic, and imagination. 
But he added that while these are 
requisites, they are not enough. 

“We talk a lot about there being no 
substitute for experience. We ought to 
bracket with experience common sense 
as something for which there is no sub- 
stitute. 

“It is my conclusion that, reduced 
to its barest essentials, the ultimate 


aim of good engineering is the achieve- 
ment of benefits more valuable than 
the cost of producing them. 

“What separates the men from the 
boys in engineering is the ability to 
reasonably foresee, describe, and evalu- 
ate both the benefits and the costs.” 

Other student activities included dis- 
cussion of Chapter programs, attend- 
ance at Convention technical sessions, 
and inspection trips. Another feature 
was a paper competition among the 
Student Chapter groups in Louisiana. 
The 150 students in civil engineering 
came from 15 colleges and universities 
in Louisiana and adjoining states. In- 
cluded in the group were 33 students 
from the University of Oklahoma and 
Oklahoma State University. The Okla- 
homa City Branch of the Oklahoma 
Section raised $1,600 to pay most of the 
group’s expenses. The trip was spon- 
sored through the efforts of ASCE Di- 
rector W. W. Baker, assisted by Neal 
McCaleb and S. F. Baker. The group 
was accommodated overnight by the 
Dickey Clay Pipe Company at Texar- 
kana and by the Waterways Experi- 
ment Station at Vicksburg. 


Fun in New Orleans 


Despite a popular concept of re- 
duced activity in New Orleans after 
Mardi Gras the city was wide open for 
visitors; and the local ASCE commit- 
tees provided interesting and varied ac- 
tivities for all the guests. The Ice 
Breaker Party on Monday evening was 
attended by most of the 800 then reg- 
istered. The reception and dance on 
Wednesday featured a band that plays 
for several of the Krewe balls during 
New Orleans’s carnival weeks. A floor 
show at the dinner was sponsored by 
local engineering organizations. The 
New Orleans Dock Board provided a 
tour of the harbor daily. The ladies 
were entertained by a committee head- 
ed by Mrs. Frank C. Fromherz wife of 
the president of the Louisiana Section. 
Trips included the Vieux Carré and 
the fabulous Garden District. 


Credit Where It Is Due 


The technical program, one of the 
finest in recent Convention history, 
was prepared under a Technical Pro- 
gram Committee, headed by Walter 
Blessey. The many other committees 
functioned under General Convention 
Chairman Roy T. Sessums. Frank C. 
Fromherz is president of the Louisiana 
Section, which was host to the Con- 
vention. As ASCE Director for District 
15, Bernhard Dornblatt was also on 
the job. To these and the many other 
hard-working Louisiana Section mem- 
bers, the Society gives hearty thanks 
for an interesting and enjoyable Con- 
vention. 
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Board of Direction Meets in New Orleans 


A number of important official ac- 
tions were taken by the Board of Di- 
rection at its meetings during the New 
Orleans Convention. Actions of special 
interest are briefed here. 


1960 Civil Engineering Achievement 


The St. Lawrence Project was desig- 
nated winner of the Outstanding Civil 
Engineering Achievement Award for 
1960, with a special Honorable Mention 
to the Allegheny County Sewage Dis- 
posal System. Details will be found 
on page 76. 


E. L. Chandler Honored 


On recommendation of the Executive 
Committee, the Board approved a resi- 
lution honoring E. Lawrence Chand- 
ler, who is retiring this spring from his 
post as Assistant Secretary after many 
years in the service of the Society. 

The resolution reads: “The Board of 
Direction of the American Society of 
Civil Engineers—recognizing that the 
Society’s total accomplishments are the 
result of tireless, intelligent efforts of 
dedicated individuals within its mem- 
bership—hereby expresses its deep debt 
of gratitude to E. Lawrence Chandler 
who first entered the ranks of profes- 
sional men as a Junior in the Society 
in 1909. For a full half-century, as prac- 
ticing engineer, administrator, loyal 
member of the Society and staff offi- 
cer, he has contributed stability of 
judgment, friendliness and wisdom.” 

With this expression of appreciation 
on his retirement the Board of Direc- 
tion extends to Mr. Chandler its best 
wishes for good health and happiness 
in the years ahead. 


New ASCE Awards Established 


On recommendation of the Commit- 
tee on Society Honors, the Board estab- 
lished rules for two new ASCE awards. 
These are the ASCE Professional Rec- 
ognition Award and the Theodore Von 
Karman Medal, which is intended to 
advance the science and profession of 
engineering in the field of engineering 
mechanics. Both awards are described 
elsewhere in ASCE News. 

On unanimous recommendation of 
the Conditions of Practice Executive 
Committee, it was voted to designate 
E. Lawrence Chandler the first recipi- 
ent of the ASCE Professional Recog- 
nition Award, with provision to be 
made for presenting the award at the 
Reno Convention this June. 
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Research Fellowship Awarded 


On recommendation of the Commit- 
tee on Fellowships, Scholarships, Grants 
and Bequests, the Board granted the 
1960-1961 ASCE Research Fellowship 
to Ralph R. Rumer, Jr., for analytical 
and experimental investigation of dif- 
fusion and gravitational convection in 
liquids of different density in porous 
media. Mr. Rumer will carry out his 
research in the hydrodynamics labora- 
tory at Massachusetts Institute of 
Technology under a $5,000 grant. 


National Water Policy 


Concerning national water policy, it 
was voted that ASCE representations 
to Congress and elsewhere on matters 
of national water policy shall continue 
to be made through the Engineers Joint 
Council. The liaison Committee on 
EJC National Water Policy shall con- 
tinue to be the source of development 
of ASCE policy in this field. The So- 
ciety expects to support the statement 
made to the Senate Select Committee 
on National Water Resources through 
Engineers Joint Council before July 
15, with the proviso that it conform to 
the “1957 Restatement of Principles 
of a Sound National Water Policy.” 
ASCE has offered to assist Engineers 
Joint Council in providing for appropri- 
ate consideration and action on the re- 
port of the Senate Select Committee on 
National Water Resources. 


Push UEC Fund Drive 


The Board unanimously agreed to 
make every possible effort to fill the 
ASCE quota for the United Engineer- 
ing Center fund by the time of the next 
Convention—at Reno, Nev., June 20- 
24. It was emphatically stated, how- 
ever, that the drive will continue as 
long as necessary to reach the $800,000 
goal set for ASCE. 


Student Chapters 


On recommendation of the Commit- 
tee on Conditions of Practice, it was 
voted to authorize the establishment of 
Student Chapters at San José State 
College, San José, Calif., and Youngs- 
town University, Youngstown, Ohio. 

The rules of policy and procedure 
will be amended to provide that there 
shall be only one officially appointed 
Faculty Adviser, Contact Member, and 
Associate Contact Member for each 
Student Chapter. 


Associate Member Forums 


The Board authorized changing the 
designation “Younger Member Forum” 
to “Associate Member Forum.” 


Other Board Actions 


Reporting for the Committee on Dis- 
tricts and Zones, Chairman Knapp 
noted that it is studying responses from 
the Local Sections on the alternate 
plans originally proposed. A recom- 
mendation will be developed for presen- 
tation to the Board in June. 

The Board approved action of the 
Committee on Membership Qualifica- 
tion on 47 “difficult” cases. 

Admission of recent graduates to As- 
sociate Membership in ASCE will be 
speeded by a new procedure that re- 
duces the time required for Board 
action. 


Professional Conduct Action 

Under provision of the Constitution 
and Bylaws, the Board of Direction 
acted to expel Edward A. Elevatorski 
from membership in the Society. Mr. 
Elevatorski was found to have made 
false statements regarding his educa- 
tional status in his application for 
membership in the Society. 


Top Engineers in Government 

A study of personnel for top admin- 
istrative positions in the Federal Gov- 
ernment shows that engineers now fill 
most of those for which such a back- 
ground might be especially suited. Since 
these positions are more administrative 
than engineering and are political ap- 
pointments, it seems best to make no 
direct suggestions, as a Society action, 
to promote filling such jobs. However, 
when a position is open, early effort 
is suggested to assure that the quali- 
fications of suitable engineers are 
brought to the attention of the proper 
parties at the time appointments are 
first being considered. 
New Appointees 

Appointments made by the Board 
were: William H. Wisely as United 
Engineering Trustee director for a 
four-year term to succeed George W. 
Burpee; George W. Burpee and Waldo 
G. Bowman as representative and alter- 
nate, respectively, to serve six-year 
terms on the Hoover Medal Board of 
Award; and Thomas M. Niles reap- 
pointed for a two-year term as ASCE 
representative on the Washington 
Award Commission. 


(More ASCE News—pages 76 & 83) 
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Steel joists 

lower unit costs 
for a 
supermarket 


JAMES R. CASS, Jr., M. ASCE, Engineer, Fay, Spofford and Thorndike, Inc., 


U «: of high-strength steel joists for 
roof framing in a large supermarket for 
Tedeschi Realty Corporation in Brock- 
ton, Mass., accounted for significant 
cost savings for structural steel and 


permitted more advantageous design of 


the roof and secondary framing. 
Several facets—most in fact—of the 
design criteria for the building were 
inflexible. The structure, engineered by 
Fay, Spofford and Thorndike, Inc., of 
Boston, had to be 175 by 230 ft in 
plan. Column locations, interior com- 
ponents and the building layout were 
set by client requirements before the 
detailed design was started. But the 
framing system for the roof offered the 


At left, beams supporting one section of a mezzanine floor are 
raised 12 in. to provide head room under the mezzanine and 
to support mechanical equipment installed above on a poured 
slab. Beams are 16WF%96 in this section. Steeltex floor lath that 
supported the mezzanine-floor concrete is visible above the 
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Boston, Mass. 


engineers their first opportunity to bet- 
ter, or at least control, the construction 
costs previously estimated. 

Three systems of open-web steel 
joists were deemed acceptable—one us- 
ing standard, one long-span, and one 
high-strength joists. Each was carefully 
scrutinized and its relative merits 
examined. In the end, a compilation of 
tonnage, of empirical data, and of pre- 
vailing steel prices favored the high- 
strength joist, even though the cost per 
pound was higher. The higher allow- 
able stress, the increased spacing, and 
the lighter supporting frame required, 
proved to be the principal reasons. 

In comparison, the total cost of these 


joists ran about 60 percent of that esti- 
mated for long-span joists and about 80 
percent of that for standard joists. But 
these conclusions were conditional, de- 
pending primarily on the design of a 
roof system to correspond to the wider 
spans without resorting to heavier roof 
members and thereby erasing a lot of 
the savings. 

Four roof systems, all with a five- 
ply covering of tar and gravel, were 
considered: (1) a metal deck, (2) a 
2-in. layer of poured gypsum on a 1-in.- 
thick insulating board, (3) wood plank, 
and (4) precast concrete roof-deck 
units. Obviously some were unaccept- 
able if high-strength joists were to be 


joists. At right, center span is seen at roof level after the 
roof deck has been installed. The cantilevered portion of the 
beams between the pipe columns and the splices is designed 
to equalize bending moments and permit the use of a smaller 
member for the center span. 
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High-strength steel members have been assembled to provide framing for new 
Tedeschi supermarket in Brockton, Mass. Significant savings resulted from using the 
longer spans made possible by the high-strength characteristics of the steel joists. 


used; span limitations ruled out some 
as did fireproofing requirements and in- 
surance rates. It became evident that a 
metal deck was to be preferred for most 
of the roof even though the unit costs for 
the four types varied only 5 percent. 

Economy continuing to be the key- 
note, the main framing members were 
designed as simple-span beams cantilev- 
ered beyond the columns, with other 
beams suspended between the canti- 
lever ends. Thus the positive moments 
were reduced to equal the negative 
moments, and though the spans were 
of different lengths, the steelwork was 
standardized considerably. 

In terms of economics, the design per- 
mitted a saving of about $3,500 in the 
structural steel contract. Also, the guar- 
anteed five-week delivery date turned 
out to be of measurable importance as 
the steel was ordered and received 
shortly before the steel strike began. 





F.. the second consecutive year, en- 
rollment in America’s accredited engi- 
neering colleges has dropped. This fall 
240,063 students registered in engineer- 
ing. Last year there were 249,950, and 
in the fall of 1957 the total was 257,777. 

Because of high freshman enrollments 
in the mid-1950’s, the number of engi- 
neering graduates currently continues 
to rise. In the year ending in June 1959, 
41,132 degrees were given in various 
fields of engineering. However, on the 
basis of recent enrollments, there will 
be fewer engineering graduates in the 
next year or two. 

This is the opinion of the American 
Society of Engineering Education, 
which has just released its annual sur- 
vey of enrollments in schools having 
accredited engineering curricula. The 
figures, compiled by the U. 8S. Office of 
Education, come from 154 engineering 
schools in the United States and are 
assembled each year under a_ joint 
ASEE-Office of Education project. 
They cover all engineering colleges 
with one or more engineering curricula 
accredited by the Engineers’ Council 
for Professional Development. 

Total engineering enrollment in the 
fall of 1959 was down 4 percent from 
1958 and 6.9 percent from 1957, accord- 
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More 


and better 


engineers needed 


ing to the survey. These decreases in 
engineering enrollment came at a time 
when total college enrollments were 
rising by 10.9 percent during the two- 
year period. In 1959 engineering stu- 
dents accounted for only 7.1 percent of 
all college students, compared with the 
high of 8.4 percent in 1957. 

B. R. Teare, Jr., president of ASEE, 
states, “This continued decrease in en- 
rollment, and particularly the decrease 
in freshman enrollment, is a matter of 
great concern to all of us. The studies 
of the Engineering Manpower Commis- 
sion indicate not only that the demand 
for engineers is increasing, but also that 
it is expected to accelerate. Our ability 
to expand the production of consumer 
goods to satisfy the requirements of our 
multiplying population depends upon a 
large and increasing supply of well edu- 
cated engineers. In addition, they are 
needed for our space exploration pro- 
gram and the development of ballistic 
missiles, and of other weapons of de- 
fense. The demand from all these 
sources for more engineers will increase 
in future years, and will have to be 
met by the students now enrolled in 
engineering schools and those who will 
enroll in the next few years. If the in- 
dustrial growth of the country and the 


defense programs are not to be im- 
paired, the trend of the past two years 
must be reversed.” Dean Teare also 
suggested that every time there is a 
business setback, “the press and the 
general public should not ery ‘wolf’ and 
thus discourage students from under- 
taking the study of engineering.” 

Engineering enrollments for advanced 
degrees continued to show increases in 
the fall of 1959. Even here, however, the 
rate of growth is decreasing, according 
to the ASEE—Office of Education figures. 
Of 34,731 graduate students this fall, 
28,734 were registered for the master’s 
degree, 357 for professional degrees, and 
5,640 for doctor’s degrees. This repre- 
sents a 6 percent increase in master’s 
and 18.4 percent increase in doctor’s 
registrants over the previous year. 

Dean Teare warns that, “If under- 
graduate numbers continue to decrease, 
it is obvious that the urgently needed 
growth of graduate enrollment cannot 
be expected.” The demand for quality 
is even greater than the demand for 
numbers, in industry, in government, 
and especially in educational institu- 
tions. The supply of qualified young 
men to strengthen present faculties is 
still seen as the greatest problem in 
engineering education. 
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Old River Lock and levees are seen in perspective sketch as they will look when 


completed. 
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WALDEMAR S. NELSON, M. ASCE, President, Bedell & Nelson Engineers, Inc., New Orleans, La. 
A. W. THOMPSON, F. ASCE, Senior Partner, A. W. Thompson & Associates, New Orleans, La. 
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FIG. 1. Old River Lock and closure dam of rock and earthiill prevent flow of Mis- 
sissippi from being diverted down the Atchafalaya, except under controlled con- 
ditions. 
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The Old River Navigation Lock, on 
the Lower Mississippi River, has five 
unusual features that make it of ex- 
ceptional interest to designers and con- 
structors. Water, both upstream and 
down, may vary as much as 63 ft from 
flood flow to low flow with a differen- 
tial head from 2 ft to 40 ft. The un- 
derlying soil is a fine sand—good for 
bearing when confined but difficult to 
penetrate with piling. The lock is iso- 
lated from heavy equipment and so 
requires its own equipment for heavy 
repairs. And a state highway is sup- 
ported over the lock, which is being 
built for the Corps of Engineers. 

The Old River Navigation Lock is a 
major element in the project for the 
control of Old River, a natural water- 
way connecting the Mississippi River 
with the Atchafalaya River about 50 
miles northwest of Baton Rouge, La. 
Changing hydraulic gradients and 
scouring of this natural channel, plus 
the fact that the Atchafalaya route to 
the Gulf of Mexico is some 180 miles 
shorter than the Mississippi route, has 
caused this connection between the 
rivers to take an increasing part of the 
flow of the Mississippi with each high- 
water stage. During the last major 
flood on the Mississippi, 40 percent of 
its flow was diverted into the Atchafa- 
laya via Old River. This indicated that 
unless the flow through Old River was 
controlled, the entire flow of the Mis- 
sissippi might, at some future time, be 
diverted down the Atchafalaya, de- 
priving the very important industrial 
areas downstream on the Mississippi— 
and the cities of Baton Rouge and 
New Orleans—of their supply of fresh 
water. 

After an extensive study by the 
Corps of Engineers, a project was de- 
veloped that includes the following 
major elements: 

1. Closure of the natural channel 
of Old River by means of a rock and 
earthfill dam. 

2. Construction of a navigation 
lock near the dam with the dredging 
of short connecting channels from the 
lock to the existing natural channel. 

3. Construction of a low-sill struc- 
ture with gates permitting control of 
the flow at any stage of the Mississippi 
River. 

4, Construction of an overbank struc- 
ture permitting overflow of water 
from the Mississippi into the Atchafa- 
laya at high stages of the Mississippi. 

The project was authorized in 1954. 
The lock site, and the relation of Old 
River to the Mississippi, the Red and 
the Atchafalaya, as well as the loca- 
tions of the low-sill structure and over- 
bank structure are shown in Fig. 1. In 
the following discussion the end of the 
lock connecting to the Mississippi will 
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be referred to as the “river,” or up- 
stream end, and that connecting to 
Old River through a dredged channel 
will be called the “canal,” or down- 
stream end. 

Because of the practical necessity of 
having a means of control available 
before the closure of Old River, and 
for construction convenience, the ele- 
ments are being constructed in the 
reverse order from that in which they 
are listed above. The overbank strue- 
ture and low-sill structure are now fin- 
ished, and the navigation lock is under 
construction. The closure dam _ is 
planned to be the final element com- 
pleted. The lock chamber has a width 
of 75 ft and a length of 1,200 ft and a 
sill elevation of minus 11.0, referred to 
mean sea level. 

The first unusual feature affecting 
the design of the lock structure at Old 
River is the extreme fluctuation in up- 
stream and downstream river stages. 
A review of river hydrographs, plus 
study of conditions expected to pre- 
vail after currently planned improve- 
ments are completed, indicated that a 
design stage of El. 65.0 at the Mis- 
sissippi River end of the lock, and of 
El. 63.0 in the Old River backwater 
at the canal end of the lock, should be 
used. Low water is at El. 2.0, and the 
lock sill is at El. — 11.0 msl to insure 
the desired draft at extreme low wa- 
ter. The top of the lock walls is estab- 
lished at El. 67.0; thus the walls of 
the lock chamber are 78 ft high. With 
a lock width of 75 ft, the height-to- 
width ratio is almost unity. 

As will be noted from the general 
plan, Old River connects the Missis- 
sippi with the Red River and the 
Atchafalaya River and is therefore af- 
fected by the stages in each of these 
streams. The possible combinations of 
river stages were the source of exten- 
sive study by the Corps of Engineers, 
and it was determined that it would 
not be necessary to design Old River 
Lock for reverse pressure—that is, the 
downstream water level would never 
exceed the upstream level. However, 
the combinations of conditions result- 
ing from fluctuations in the various 
river stages produce extreme variations 
in hydraulic conditions at the lock 
site. A series of such conditions was 
investigated for the design of the lock 
structure, gates and valves. The princi- 
pal corresponding stages of river and 
canal controlling the design are: 

{IVER STAGES CANAL STAGES, 
“1. 65 
nl. 65 
21. 60 
21. 52 


Zl. 34 
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The maximum operating condition 
provided for in the design is a differ- 
ential head of 37 ft. The river stage of 
El. 65 with canal stage of El. 25 is a 
special case for which only a stability 
check was made. 

The area surrounding the lock is sub- 
ject to flooding by backwater and 
therefore, in considering the stability 
of the lock structure, it was necessary 
to consider the ground-water level and 
the condition of saturation of the back- 
fill against the lock walls. It was neces- 
sary also to check the structure very 
carefully against flotation during de- 
watering operations for maintenance, 
and to determine to what extent the 
lock could be dewatered for repair of 
gate damage during high water. 


Uplift critical 

Because of the possibility of high dif- 
ferential heads across the lock, the de- 
velopment of uplift pressures on the 
structure had to be carefully consid- 
ered. As will be discussed later, the 
lock is founded on a very porous sand 
and flow-net analysis indicated the 
probable development of high ground- 
water pressures beneath the upstream 
sections of the lock structure. Estimates 
were made of the probable variation 
in such pressures from the upstream 
to the downstream end of the lock. 
Means were provided for partially con- 
trolling these pressures and _ resisting 
the remaining pressure. 

The second unusual feature influ- 
encing the design is the nature of the 
soils encountered at the site. The lock 
is located in an alluvial deposit of the 
river valley, there being no bedrock 
for a depth of several hundred feet. 
The stratum underlying the lock at 
the general elevation of the bottom of 
the foundations is a fine sand with a 
bearing capacity, when confined, of 
12,000 psf, computed by Terzaghi’s 
method of analysis. This bearing 
value is ample for most foundation 
work, but such a stratum provides ex- 
cellent foundation support only so long 
as it is confined and undisturbed. With 
the frequent fluctuations in water level 
occurring in the operation of the navi- 
gation lock, and consequent danger of 
pumping action, it is extremely im- 
portant to insure against erosion or 
flow of the foundation material. As a 
further consideration in foundation de- 
sign, it is difficult and expensive to 
drive piling into such sand even though 
it offers good support. 

The presence of this fine sand also 
caused concern regarding possible seep- 
age beneath and around the lock. After 
considerable study, it was decided to 
limit this seepage to some extent and 
to control hydrostatic pressure. This 
was done by constructing a cutoff wall 


of sheetpiling at the river end of the 
lock and by installing impervious clay 
blankets in the backfill at the river end 
and on each side of the lock. 

The lock structure is some 1,544 ft 
long overall and is designed to be con- 
structed of twenty-three monoliths, 
which vary in length from 60 to 117.5 
ft. At each end of the lock there are 
approach bays, gate bays, and valve 
, each constructed as a separate 
monolith. 

Filling and emptying the lock is ac- 
complished through inlet ports in the 
side walls of the river approach bay, 
ports in the walls of the lock chamber, 
and outlet ports in the sides of a sys- 
tem of tunnels in the bottom of the 
canal approach bay. These openings 
connect to culverts, 13.5 ft wide by 13.5 
ft high, located in the base of the side 
walls of the lock and extending its 
full length. Flow through the culverts 
is controlled by reversed Tainter valves, 
hydraulically operated. 

The lock gates are of the horizontally 
framed miter type, hydraulically oper- 
ated, the distance from center to center 
of pintles being 1,245.5 ft. Slots are 
provided for placement of emergency 
bulkheads upstream and downstream 
of each pair of lock gates. Similar pro- 
vision is made for placement of bulk- 
heads in the culverts each side of each 
Tainter valve to permit the dewater- 
ing of each valve chamber for mainte- 
nance without dewatering the entire 
structure. 

The central 17 monoliths comprising 
the lock chamber constitute the major 
masonry required and were consequent- 
ly the subject of extensive study to 
determine the most satisfactory design. 
Consideration of the river and canal 
stages, the soil conditions and other 
factors led to the investigation of six 
basic types of structures for the lock 
chamber. 

Preliminary sketches prepared for 
design study of each of the six cross- 
sections are shown in Fig. 2, “Compara- 
tive lock wall designs.” 

Cost studies indicated that the grav- 
ity sections and the sections founded 
on piles were uneconomical, the first 
because of the excessive mass of mason- 
ry required, and the second because of 
the added cost of piling. All sections 
required the installation of an under- 
floor drainage system to relieve the 
hydrostatic pressure in the sands be- 
low the floor with the exception of the 
“U-frame structure on sand.” 

Various underdrain systems were de- 
vised and studied with respect to ini- 
tial cost and maintenance expense. An 
adverse water condition resulting in 
the chemical clogging of screens in the 
area caused major concern as to the 
feasibility of maintaining an effective 
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FIG. 2. Among comparative lock-wall designs, U-frame structure on sand was chosen. 


dewatering system. Furthermore, high 
the sand and the large 
indicated that the un- 
derdrain system would have to be 
of substantial size to effectively re- 
lieve the pressure, the system being re- 
quired to discharge as much as 30,000 
Difficulty in maintaining the 


porosity of 


recharge area 


gpm 


underdrain system, plus the possible 


disastrous consequences to the lock 
floor or structure if the underdrain 
system became clogged or began un- 
dermining sand from beneath the 
foundations, were subjects of serious 
concern 

Consideration of the fluctuating riv- 
er and canal stages, the soil conditions, 
the difficulties with an underdrain sys- 
tem, the necessity for structural stabil- 
ity, and the overall cost of construc- 
tion and maintenance, resulted in a de- 
cision to use the U-frame structure on a 
sand foundation for the entire length 
of the lock, this being the best design 
from the engineering and economic 
standpoints. The final design in a typi- 
cal section is in the form of a U-frame 
measuring 75 ft wide and 78 ft high 
in interior dimensions. The base slab is 
typically 12 ft deep and the walls 
typically 9 ft thick at the root section 
just above the lock control culverts, 
tapering to 3 ft thick just below the 
deck. Cross-sections of a typical cham- 
ber monolith are shown in Fig. 3. 

The U-frame sections are subject to 
many combinations of forces due to 
variations in water level in the lock 
during the operating cycle, fluctuations 
in ground-water pressures from the up- 
stream end to the downstream end of 
the lock, fluctuations in ground-water 
pressures with variations in river 
stages and canal stages, and variations 
in the characteristics of the soil back- 
fill against the walls. The varying forces 
from these influences create varying 
moments in the U-frame, with corre- 
sponding deflections. The deflections 
are reflected in varying soil reactions 
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due to the compressibility of the foun- 
dation material. 

After extensive study to determine 
the magnitude of these variations and 
limiting conditions for each major vari- 
able, equations were developed where- 
by stresses and elastic behavior in this 
U-frame section could be programmed 
on an IBM 650 electronic computer. 

Some three weeks were spent in de- 
veloping required equations and pro- 
gramming, but once the computer was 
set up and checked, solutions for 192 
cases were run off in one afternoon, 
permitting complete review and analy- 
sis of the situation for any given set of 
conditions in a minimum time. This 
saving in time was extremely important 
since the Corps of Engineers had re- 
quested that the design program be 
accelerated to permit construction of 
the lock one season earlier than was 
originally contemplated when the de- 
sign was started. 

The third unusual design feature of 
the Old River Lock arises from a com- 
bination of geographical and topo- 
graphical conditions with a unique con- 
cept of emergency closure procedures 
and lock maintenance operations. It 
will be noted that the lock forms a 
connecting link between the Mississippi 
and the Red Rivers, which drain two 
independent river basins. This permits 
a high river stage to occur on the Mis- 
sissippi simultaneously with a low stage 
on the Red ‘and Atchafalaya Rivers. 
Breaching of the gates during such a 
condition could result in disastrous 
consequences. Therefore it is impera- 
tive that definite means be provided 
for emergency closure of the lock in 
case of such an accident and, at times, 
for dewatering the lock for routine 
maintenance and inspection or for re- 
pair of accidental damage. Since the 
alternate route for barges in case Old 
River Lock is out of service could re- 
quire a trip 170 miles longer than that 
through the lock, this lock must have 
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a high degree of reliability. High-ca- 
pacity lifting equipment normally is 
not available on the canal side and 
might not be able to reach points de- 
sired if it were nearby. Therefore a 
conventional revolving-type gantry 
crane is to be provided at the lock. 
This crane, permanently installed on 
tracks paralleling the lock, will handle 
emergency bulkheads for closure of the 
lock chamber and for closure of the 
culverts (to permit dewatering of valve 
chambers). It will also handle repairs 
to the lock gates, Tainter valves and 
operating mechanisms, and be avail- 
able for maintenance operations, such 
as removing heavy driftwood logs that 
might become lodged in the lock. 

The fourth unusual feature is the 
criteria governing the design of the 
guide walls at each end of the lock 
structure. The extreme fluctuation of 
water surfaces at both ends of the 
lock made the conventional rigid type 
of guide wall impractical as well as 
uneconomical. Such a guide wall would 
be a semi-rigid wall more that 80 ft 
high and 600 ft long at each end of the 
lock structure. It would need to be 
capable of resisting a horizontal force 
of 140 kips at a height of 80 ft above 
the channel bottom from the channel 
side, and 90 kips in the opposite di- 
rection, due to wind on the wall struc- 
ture and the tow. To satisfy functions 
performed by the guide walls would 
have required facing the walls with 
a fender system for a height of more 
than 65 ft. 

The best answer to the problem, as 
well as the most economical, both in 
first cost and future maintenance, is to 
use floating guide walls at both ends 
of the lock. The guide walls, which as 
designed are similar at both ends of 
the lock, consist of three reinforced- 
concrete floating pontoons secured 
through anchorages and guide beams 
to the ends of the lock structure and to 
reinforced concrete piers on steel bear- 
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ing piles designed to resist the pre- 
scribed horizontal forces. 

Anchorages at the ends of the lock 
and at each pier are in the form of 
Raykin fender buffers developed by 
General Tire and Rubber Company. 
These buffers are made up of a combi- 
nation of rubber pads secured to steel 
supports in a manner that gives them 
ability to absorb large forces with lim- 
ited amounts of movement. This lim- 
ited movement reduces the shock load- 
ing that otherwise would be trans- 
mitted to the structure. 

End piers at the outer ends of the 
guide walls serve as lateral anchors for 
the end pontoons and also provide pro- 
tection for the ends of the guide walls. 

During high water, it is possible for 
these piers to be hit by a tow from 
any angle within an are of about 90 deg 
off the face of the pontoons. A weight 
of 17,000 tons moving at a speed of 
14 fps, was assumed. The application 
of data obtained from previous experi- 
ence by the Corps of Engineers indi- 
cated that the piers should be designed 
to withstand a horizontal force of 1,000 
kips applied at El. 64. A steel sheetpile 
cell filled with sand was determined to 
be the least expensive means of satis- 
fying the established design criteria. 
However, damage that might occur to 
the cell if it were hit by a tow, to- 
gether with the cost and time required 
to repair the damage, caused the sheet- 
pile cell to be abandoned. 

A concrete pier on piles with a cireu- 
lar shaft of 30-ft outside diameter, 
with walls 4 ft thick and a well 22 ft 
in diameter, filled with sand, was found 
to best satisfy established design cri- 
teria and to require a minimum of 
maintenance. 

The final unusual feature of the de- 
sign is the location of a highway 
bridge and embankment just beyond 
the downstream gates of the lock. See 
Fig. 4. The bridge is being constructed 
by the Louisiana State Department of 
Highways. Agreement was reached 
whereby the main right-bank levee of 
the Mississippi River, forming the 
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closure across Old River, could be com- 
bined with the approach roadways, a 
single embankment serving both pur- 
poses. The lock walls, with minor modi- 
fications, form the piers for the lift 
span of the bridge, with consequent 
savings 

Safety and operational requirements 
dictated that the bridge operator be 
able to view the roadway before lower- 
ing the safety barriers and raising the 
bridge, and that the lock operator be 
at lock-deck level to view the ap- 
proach channel under the bridge, the 
roadway being 11 ft above the lock 
wall to provide the necessary clear- 
ance. This difficulty is solved by plac- 
ing both operations at adjoining con- 
trol stations in a control room at lock 
deck level, permitting a direct view of 
lock operations; then closed-circuit 
television cameras and monitors will 
be installed to give the bridge opera- 
tor a view of the bridge deck in both 
directions. As standby equipment, an 
optical periscope will be installed with 
the objective lens at a height sufficient 
to give sweep vision of the roadway. 

Under this plan, it was also feasible 


FIG. 4. Highway bridge runs across the “canal end” of Old River Lock. 
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to work out joint use of standby gen- 
erating equipment and other facilities. 
Design coordination was effected by 
the two agencies, federal and state, by 
awarding design contracts for the lock 
and bridge to the same architect-engi- 
neer firm. 

The Old River Lock is being con- 
structed by the New Orleans District 
of the Corps of Engineers, Col. George 
M. Cookson, M. ASCE, District Engi- 
neer. Soil studies and design of the 
excavation and dewatering systems 
were performed by the engineering 
staff of the District Office. The lock 
structure and appurtenances were de- 
signed under contract with the District 
Engineer by the joint venture of Bedell 
& Nelson Engineers, Inc., and A. W. 
Thompson and Associates, of which the 
authors are principals. 


(This article is based on the paper 
presented by Messrs. Nelson and Thomp- 
son at the ASCE New Orleans Conven- 
tion, before a joint session of the Con- 
struction and Waterways and Harbors 
Divisions presided over by Lawrence B. 
Feagin, a member of the latter Divi- 
sion’s Executive Committee.) 
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ROSS WHITE, F. ASCE, Vice President, Brown & Root, Inc., Houston, Tex. 
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Soft silt, under wa- 
ter in this area pre- 
excavated for the 
lock, was not de- 
tected at time of 
bidding. 


The competent, experienced contrac- 
tor starts his construction planning 
long before he has any assurance that 
he will actually perform a particular 
job. Much more work is offered than 
even the largest contractor can handle. 
He must therefore decide what specific 
job or jobs he will try to procure. This 
decision is affected by many factors 
such as geography, politics, equipment 
and personnel available, potential work 
load, anticipated competition, size of 
the job, ete. Up to this point the plan- 
ning may be said to be a matter of com- 
pany policy rather than of actual 
planning. For the Brown & Root or- 
ganization, construction of the Old 
tiver Lock, located about 50 miles 
north of Baton Rouge, La., seemed in- 
teresting and desirable. See Fig. 1. 
Old River Lock is a conventional 
Corps of Engineers navigation facility, 


In early stage of de- 
watering of site, 
deep-well pumps in 
foreground are re- 
ducing hydrostatic 
pressure in founda- 
tion sands. Note the 
lights for night work. 
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connecting the Mississippi River with 
Old River and the Red and Atcha- 
falaya River basins. It is a part of the 
major control work intended to pre- 
vent diversion of the Mississippi River 
from its present channel past Baton 
touge and New Orleans to the shorter 
route to the Gulf of Mexico via the 
Atchafalaya River. With the installa- 
tion of these control works the lock 
becomes necessary to maintain a navi- 
gation connection between these great 
river basins. The lock construction re- 
quires drainage, earthwork, concrete 
and large amounts of steel gates, oper- 
ating machinery, and other metal work. 
The bid price for the lock construction 
contract is $14,727,000. 

There is a very close connection be- 
tween what is clearly “planning” and 
What might perhaps be better called 
estimating. The two subjects, however, 
are so closely related that no attempt 
will be made to draw a line between 
them. The following discussion is ap- 
plicable to almost any construction 
project. 

After tentatively deciding to bid on 
4 job, the next logical step is to obtain 
plans and specifications. Time and ex- 
pense can usually be saved by carefully 
studying these documents in the office 
before making a field inspection. This 
office study should reveal many of the 
natural and artificial boundaries of the 
job, such as location of access roads 
and railroads, right-of-way lines, and 
location of waste and borrow areas. 
Not the least of such boundaries to be 
looked for are such intangibles as arbi- 
trary required rates of progress, sea- 
sonal limitations of work, specific limits 
on maximum variations in height of 
concrete, ete. If the work is on a stream, 
all available stream flow data should 
be studied. 

Armed with this office picture of the 
job, field inspection is next in order. 
While important to any contractor, 
this field inspection is especially vital 
to the inexperienced builder. The field 
inspection should be very thorough 
even if a bidder feels he is quite famil- 
iar with an area. It will, of course, 
cover such matters as access by road, 
railroad, or water, and perhaps by air. 
Soil and rock foundation conditions 
will be studied. High- and low-water 
marks will be determined as well as 
depth to the water table. The field in- 
spection must also determine whether 
suitable areas for camp, plant, and 
shops are available. In all but very re- 
mote projects, ample space must be 
available for employee parking. 

Availability of local labor of all class- 
es must be studied. It must be deter- 
mined whether imported labor can find 
living quarters in towns within driving 
distance or whether a construction vil- 
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Initial preparation of plant site is under way here, with main Mississippi levee in 


background. 


lage must be built. Sources of concrete 
aggregate and riprap must be located 
and inspected. Availability and cost of 
electric power must be determined and 
a comparison made to determine if it is 
more economical to purchase electricity 
or to install the generating capacity 
needed. A water supply for both con- 
struction and domestic use.must be 
located and its suitability determined. 

The specifications should be carefully 
studied and any possible “jokers” given 


special consideration. If a prebid con- 
ference is scheduled, questions of inter- 
pretation can be discussed. 

At this point the planner or estima- 
tor should be ready to make up a pre- 
liminary construction schedule. Such a 
schedule is a prerequisite to any intel- 
ligent planning for plant and labor re- 
quired. The schedule should show not 
only the calendar time assigned to each 
operation but the hourly or daily rate 
of produciton assumed or required. Ev- 
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FIG. 1. Typical section through lock basin. All the construction plant had to be set 


on levees above El. 67. 


Roads into the lock area are built as excavation is completed. 
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TABLE |. Check list of items included in 
“Overhead and Indirect Costs’ for a job 


Cost 


equpme nl 


Tha 


Engineering Supplies 
Engineering Equipment 
Telephone & Telegraph 
Fuel & Heat 

Drinking Water & Ice 
Barricades & Signs 
Permits & Licenses 


istant Engineers 
Office Manager 
( ef Acco 
Chiet Timekeeper 
Purchasing Agent 
Personnel Man 


Office 


intant Advertising & Contri- 
butions 
Travel 


Testing & Lab 


Expenses 


Help (incl. Legal Expense 


limekeepers) Audit Expense 
Chief Warehouseman 
Warehouse Hely 
Police and Watchman 
Janitors and Muse 


Consultant's Expense 
Safety Expense 
Medical Expense 
Progress Photos 
Sales Expense 
Taxes —General 


Insurance 


POTAL SALARIES 


General 


ery possible or impossible method of 
doing the work should be set down and 
considered, should be 
given full play. Some ideas or meth- 
course, be discarded at 
the experienced man. There 
are at least a half 
handling exeavation, 
drag-lines, elevating 
dredges, ete., and almost as many 
methods of hauling Perhaps a choice 
must be made between quarrying and 


Imagination 


ods ean, of 
once by 
dozen methods of 
such as shovels, 


graders, scrapers, 


crushing conerete aggregates or the use 
of natural sand and gravel. 
mixed in fixed or 


Conerete ean be 


Analysis 


are listed in units estimated for labor, materials and supplies and for plant and 
total is then distributed over the 


bid items. 


Move Out 
Auto & Service Truck 
Job Telephone System — 
Job Power & Lights School Expense 
Job Comp. Air System 
Job Roads & Bridges ence 
Job R.R. & Sidings Whse. Loss 
Office Bldg pre 
Small Tools 


Workmen's Supplies 


Job 
Job Construction Water 


Sanitation 


Camp Loss and Subsist- 


Warehouses 
Carpenter Shop 
Carpenter Shop Equip. 
Machine Shop 
Machine Shop Equip. 
Mise. Bldg 
Maint. Temp 

& Utilities 
Rent— Offices & Whieses. 
Transport Personnel to 

Job Performance Bond 
Move In and Mobiliza- 


tion 


WC-PL & PD Insurance 

SS-OA-UC- Payroll 
Taxes 

Bldgs 

SUB-TOTAL OVER- 
HEAD & INDIRECT 


TOTAL OVERHEAD & 
INDIRECT COST 


portable mixers; transported by truck, 
railroad, or pipeline, or if specifications 
allow, by belt conveyor. Placement can 
be by eableway or by any one of sev- 
eral types of rigs using movable booms, 
or directly by pump or belt conveyor. 

There may be a choice between the 
floating or land type of pile drivers and 
frequently a between two or 
three different types of cofferdam and 


choice 


dewatering schemes. The planner or es- 
timator must evaluate all these and 
many more possibilities to come up 
with the best answer for that particu- 
lar job. He must have sound engineering 


FIG. 2. Typical bid-item estimate for Old River Lock. 


advice on many features, such as type 
of foundation needed to support plant 
structures, size of air and water pipes 
to keep head within tolerable 
bounds, ete. 

Having selected his tools or plant 
and set up his preliminary progress 
schedule, the planner can turn his at- 
tention to the labor side of the picture 
and start plotting the man-hour curve 
for the job. If this eurve has many 
peaks and valleys, it is a strong indi- 
cation that changes in methods, sched- 
ule, or plant desirable. Irregular 
employment is undesirable from almost 
every angle. 

Having established his best choice of 
methods, schedule, and plant, the 
planner-estimator is in a position to 
prepare the indirect cost sheet. Table 
I is a reminder list used by Brown & 
foot. Not all items are applicable to all 
jobs. Carelessness or ignorance has very 
frequently caused a contractor to over- 
look the indirect costs which usually 
amount to a substantial percentage of 
the direct. cost. Labor, permanent ma- 
terial, supplies, plant and equipment 
charges for each bid item are set up 
on a sheet shown partly as Fig. 2. Each 
bid item should be priced to return at 
least its actual cost as quantities may 
vary substantially in the field. Some- 
times bids may be profitably unbal- 
anced by adding a disproportionate 
share of the indirect cost, especially to 
items that will be completed early. 
This must be recognized as a gamble as 
a change of plans may cause serious 
loss of expected income. 
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Before his planning for the job is 
complete, the planner-estimator should 
plot curves delineating the anticipated 
cash income and outgo during the life 
of the contract. The distance between 
these income and outgo lines shows the 
amount of capital needed to carry the 
job. Failure to make this study and 
arrange in advance for adequate finanec- 
ing has been disastrous to many con- 
tractors. when job progress reveals the 
need for more capital than had been 
anticipated. Even if money can be bor- 
rowed easily, use of money is an ex- 
pense that should be included in job 
overhead. 

For Old River Lock, plans and speci- 
fications were obtained and_ studied 
and field inspections were made by two 
different groups of engineers. These 
field studies quickly revealed the ready 
availability of water transportation 
on all the connecting waterways and 
also the availability of suitable roads 
from the loeal roadway network and 
from a possible railhead only a few 
miles away. 

There was adequate, but not unlim- 
ited, working space available at the 
site. Most labor could be obtained from 
the local area. Supervisors and skilled 
workers who had to be imported could 
find living facilities within driving dis- 
tance of the project. Therefore no 
camp or living quarters had to be built 
at the site. 

Aggregate for about 200,000 eu yd 
of concrete would have to be moved to 
the site. Very substantial amounts of 
steel, cement and the like would also 
have to be provided. Very thorough 
analyses were made of the relative cost 
of water versus road delivery, for the 
method of delivery affected not only 
the direct cost but the whole plant lay- 
out as well. Somewhat surprisingly 
these studies indicated that, all things 
considered, road delivery would pro- 
vide the more economical answer, and 
this method was selected. 

Since a conventional central mixing 
plant was required by the specifica- 
tions, the concrete production setup 
had to be planned around it. As the 
whole area is subject to flooding during 
high river stages, this unit obviously 
had to be placed on top of the sur- 
rounding levees. Since the concrete had 
to be moved down to the lock floor at 
an elevation nearly 80 ft lower, trucks 
were logically selected instead of a rail- 
road for concrete transportation on the 
job. 

For handling concrete from the mixer 
into the forms, a cableway was consid- 
ered, located either transversely or lon- 
gitudinally of the lock. A careful study 
of long-boom whirley cranes or heavy- 
duty crawler cranes was also made. The 
final choice was in favor of crawler 
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cranes, largely because of their versa- 
tility and high salvage value. 

A study showed that steel forms 
would be more economical than wood- 
en ones. The planning for forms then 
consisted mainly of schedule studies to 
determine the construction approach 
both to comply with the specification 
as to limited differences in elevation of 
the monoliths and to permit the mini- 
mum purchase of the expensive steel 
forms to meet the required schedule of 
construction. 

Specifications required site drainage 
by deep wells and sand drains, so this 
phase of the work, which often pre- 
sents many problems, was removed 
from construction planning. However, 
it was still necessary to make a careful 
analysis and layout of roads, ditches, 
and pumps to handle surface drainage. 

The Old River Lock requires sub- 
stantial but not major amounts of 
earthwork, both exeavation and_ fill. 
The study indicated scrapers as the 
best tool for most of this, with some 
use for draglines and bottom-dump 
trucks. The cranes needed for concrete 
placement could readily be converted 
to draglines and would be available for 
excavation before the concrete placing 
started. 

An unexpected development in ac- 
tual construction was the finding of 
some 80,000 cu yd of very soft, soupy 
silt on the bottom of the foundation 
pit, which had been excavated under a 
previous contract. This soupy mate- 
rial had been under deep water during 
the prebidding period and was so soft 
that it could not be detected by any 
normal sounding method. It has had to 
be removed by a hydraulie suction 
dredge. This development is mentioned 
only to demonstrate that even the most 
careful examination and planning can- 
not always reveal all contingencies. 

A drawing was prepared showing 
plant layout, roads, parking area, ete., 
and a construction schedule was made 
up. From this schedule the number and 
size of the plant units required could 
be determined. Further analyses were 
required to see whether, within the lim- 
its of time available, it was more eco- 
nomical to use, say, one dragline two 
shifts a day or two draglines one shift 
a day. It frequently is found on con- 
struction that expensive equipment can 
profitably be operated two shifts a 
day; dredges and the like can work 
three shifts. Sometimes concrete plac- 
ing can be more economically done on 
an afternoon and night shift, leaving 
the equipment available for moving 
forms and the like during the day. 
Double shifts on carpentry work are 
undesirable; a third shift seems to add 
almost nothing to overall progress. 

With the overall schedule and plant 
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FIG. 3. Money requirements for a hypo- 
thetical $19,000,000 job are shown 
graphically. 


selected, it was possible to plot a man- 
hour curve and make an organization 
chart. With the aid of the so-called 
“tickler sheet” of Table I, listing the 
scores of possible indirect cost items, a 
tabulation of indirect expenses was 
made. 

With all this information at hand, 
together with quoted or estimated costs 
for plant and materials, the planner- 
estimator team put prices on bid items. 

Applying the bid prices to quantities 
taken from the progress schedule, the 
cash income curve could be plotted. 
Still working from the progress sched- 
ule and man-hour curve, the timing of 
required expenditures was established 
and the “outgo” curve plotted. The dis- 
tance between these “income-outgo” 
curves clearly indicates the capital re- 
quirements of the job. See Fig. 3. 

Finally, a concise summary of the 
planning-estimating study was _ pre- 
pared, for the record, and for use by 
company executives in submitting a 
bid. 

As construction proceeds on the 
project, careful comparisons are made 
between planned and actual results, to 
keep a check on job costs so that top 
management will be alerted to delays 
and higher than estimated unit costs. 
By prompt action, an error in estimat- 
ing and planning, or slackness in push- 
ing the work, can be corrected before 
the entire job bogs down. Comparisons 
of progress and cost with the estimate 
are most helpful, as well, for estimat- 
ing future jobs. 


(This article is based on the paper 
presented by Mr. White at the ASCE 
New Orleans Convention, before a Con- 
struction Division session presided over 
by Walter L. Couse, a member of the 
Division’s Executive Committee, and 


Roy G. Cappel, F. ASCF.) 
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Prestressed concrete sheetpiles 
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for bulkheads and retaining walls 


W. E. DEAN, F. ASCE, Assistant State Highway Engineer (Structures), 


M iny fills in and along shallow coast- 
il waterways are included in the proj- 
‘ts of the Florida Road Department. 

protecting and retaining these fills, 
use is made of thousands of feet of 
concrete shee tpile wall. These walls are 
placed in a variety of structures, as 
lustrated in Fig. 1, ineluding splash 
walls and groins. Present construction 
practice is to use prestressed conerete 
for the sheetpiles in most of these 
walls. For this type ol sheet pile con- 
prestressed conerete Is con- 
sidered an improvement over rein- 
foreed conerete and has practically re- 
placed it, just as reinforced concrete 
replaced treated timber about twenty 
years ago in similar structures. 

The most commonly used sheetpile 
facility is the splash wall, in which 
piles are driven through a previously 
placed fill to form a barrier against 
nearly vertical attrition or the forma- 
tion of a bluff by wave action. These 
splash walls are usually constructed 
along fills placed in more than 6 ft of 
water and in shallower reaches with 
wide fetches for wind and wave action. 
Around bridge ends or on frontage 
areas where littoral currents develop, 
these walls are often combined with 
groins. Many bulkhead-type retaining 
walls with clear heights up to about 18 
ft have been constructed. This height 
is about the maximum used in Florida 
construction but it is not a limit for 


struction, 


FIG. 1. 


TCC 


Wins 


satisfactory and economical walls of 
this type. At bridge ends these walls 
combined with end bents to 
form closed-type abutments or, for 
the open type, they can be placed to 
retain fills. 

The construction type used for these 
various retaining walls, as shown in 
Fig. 2, is generally similar, with sizes 
of members and details proportioned 
in accordance with particular design 
requirements. A face wall of pre- 
stressed concrete sheetpiles is capped 
with reinforced concrete and tied back 
with a system of precast prestressed 
tie-beams to an anchorage system of 
concrete deadmen or piles. Depending 
on the height of fill to be retained and 
the estimated passive resistance of the 
material into which they are driven, 
the face piles are usually installed to 
penetrate from as little as 6 ft to as 
much as 20 ft below the design finish 
grade on the outer side of the wall. 
As a practical rule of thumb, the min- 
imum penetration in good material is 
set at 0.6 of the height of the wall 
above grade; however in softer mate- 
rials greater penetrations are used. 
For splash walls installed in coastal 
fills with a top elevation at about +4 
ft, the length of pile needed is a guess 
at best. The minimum length of face 
pile used for these splash walls is 8 ft, 
but 10 or 12-ft lengths are more com- 
mon. 


ean be 


Florida State Road Department, Tallahassee, Fla. 


The prestressed concrete sheetpiles 
used as Florida standards have a uni- 
form width of 30 in. and vary in thick- 
ness from 6 to 12 in. On one edge there 
is a groove for the full length. On the 
atti edge there is a groove extending 
from the top of the pile to a point 
that will be three or four feet below 
the water line after the pile has been 
driven. Below this point the groove is 
replaced by a tongue. The recess 
formed by this groove and the one on 
the adjacent pile is filled with grout 
after driving. The foot of the pile is 
beveled on one side so that the tip 
will be forced against the adjacent pile 
during installation. The pick-up point 
on the head is offset about 4 in. for- 
ward from the axis of the pile so that 
the tip will be inclined toward the ad- 
jacent pile when the pile is set. Wall 
alignment and the position of the pile 
head are controlled by templates. 

Design of these walls is at best large- 
ly a matter of judgment. With the 
advantage of much hindsight, it ap- 
pears that an active equivalent fluid 
pressure of 40 Ib per cu ft is ample 
for any Florida soil. This pressure is 
used for the height of the wall both 
above and below the water line. Al- 
though it is admittedly high for some 
materials, walls so designed will safely 
retain any Florida fill material to the 
maximum heights used once the fills 
are in place and compacted around the 


Along Florida’s shallow coastal waterways, the typical 


sheetpile structures shown are used to protect and retain fills. 
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anchorage systems. Very little trouble 
from distortion has been experienced 
with walls in place and retaining care- 
fully placed fills; however the design 


criteria have their limitations. For in- 
stance, the saturated effluent from a 
large dredge discharging immediately 
behind a newly placed wall is likely to 
result in serious distortion or failure 
unless carefully controlled. Where the 
wall has to be placed first and then the 
fill placed by dredging, care must be 
taken to leave ample openings so that 
the fluid pressure does not build up to 
failure load. The dredge discharge has 
either to be placed slowly against the 
wall or diked initially and later placed 
dry, first around the anchorage sys- 
tem, then over the wall. 

Cross sections of four standard 
sheetpiles are shown in Fig. 3. Expe- 
rience shows that the empirical crite- 
rion of minimum concentric prestress- 
ing to 700 psi applied to these sections 
at transfer will provide a member that 
ean be safely hauled, handled and 
placed with little danger of cracking. 

Considering only working loads, 
would be logical for sheetpiles  re- 
strained at the heads and tips, to have 
the greater part of the reinforcing and 
a higher prestress in the front face. 
However practically all Florida piles 
are constructed with the prestress re- 
inforeing symmetrical with respect to 
the front and back faces. With this ar- 
rangement the pile can be handled 
from either side or end, and in most 
cases the minimum prestressing is suffi- 
cient to resist working loads below the 
cracking stress. In a few eases, for 
higher walls, mild steel bars have been 
used to supplement the prestressing in 
the front face. 

Most walls require a number of spe- 
cial sections for corners and _ angles. 
These special sections (Fig. 4) are re- 
inforeed rather than prestressed be- 
cause it is impracticable to produce the 
limited number required on long pre- 
stressing beds. 
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FIG. 3. Cross sections of four standard sheetpile sections show aan strands. 


FIG. 4. Special con- 
crete sheetpile sec- 
tions, without pre- 
stressing, are used 
for corners and an- 
gles in most walls. 
The three corner 
piles shown are for 
a 12-in. wall, and 
other wall sizes are 
similar. At upper left 
is a special pre- 
stressed pile sec- 
tion which includes 
both prestressing 
and mild steel re- 
inforcing. All 7/16- 
in. strands are pre- 
stressed to 18,900 lb. 


Bulkheaded area in Biscayne Bay. near Miami, Fla., is being filled in. Water depths 
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An open bridge abutment may be combined with a groin, as 
seen above. At right, a completed splash wall is seen before 


Conerete sheet piles ire placed by a 
variety of methods depending on the 
material in which thev are installed 
Most piles are simply jetted to grade 
in the prevailing granular soils of Flor- 
ida. The weight ola pile bel 1g placed 
Is sometimes supplemented by the 
another pile placed on top 
to assist the Jet penetration. Where the 


weight of 


ih 
“a 


foundation material is not easily erod- 
thle, steam or gravity hammers are 
used with driving blocks. For penetra- 
tion in dense material, prepunching or 
blasting ol trenches Ix often required, 

Depending on the height of the fill 
ind the tvpe of material retained, an- 
chorages may consist of concrete dead- 
men, either cast in place or precast, 
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FIG. 5. Type of anchorage used for retaining walls depends on height of fill and type 


of material retained. 














TIE B SECTIONS 
A-A B-B 


FIG. 6. Tie-beams connecting wall and 
anchorage are precast prestressed mem- 
bers. 


FIG. 8. Large prestressed pile illustrates 
the structural potentialities being con- 
sidered for prestressed concrete in this 
field. 








FIG. 7. On occasional jobs the nature of 
the retained material or the height of 
the fill makes drainage necessary. Then 
openings are provided to permit passage 
of water while retaining the fill material. 
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backfilling. This is on the west approach to the Third Bay Bridge, 
Pinellas County, Florida. 


a combination of pile and 
as generally 


single piles, 
deadman or pile clusters, 
indicated in Fig. 5. The type most 
commonly used is the single capped 
pile. This may be either a sheetpile 
similar to those used in the face wall 
or a driven pile of heavier type. 

The tie-beams connecting wall and 
anchorage are precast prestressed 
members. Details of two sizes are 
shown in Fig. 6. The size of these ties 
and their spacing along the wall are of 
course dependent on design require- 
ments. The beams are attached to the 
cast-in- place wall cap and anchor eap 
bv the protruding steel. It should be 
noted that this steel is not an extension 
of the stressing eables but is an en- 
tirely «lifferent system of bars or ea- 
bles. Use of the stressing tendons for 
anchorage attachment would add_ to 
the high stress already in these ten- 
dons, and vielding or rupture would 
probably result. 

One of the most eritieal construetion 
requisites ix to get a tight face that 
will not leak fill material near the wa- 
ter line where the constant splash and 
pumping action of the waves has to 
be resisted. Even the smallest erack in 
this zone will permit large quantities of 
fill material to pass through and, once 
leakage starts, repairs are difficult and 
tongues and 
construction 


expensive. The use of 
grooves with the best 
practices will not provide leak-proof 
construction. If a wall is to prevent 
fill leakage in the zone of wave aetion 
it must be practieally watertight. The 
only satisfactory method as vet de- 
vised for this sealing is continuous 
grouting between sheetpiles from 3 to 
4 ft below the water line to the top of 
the piles. 

Grouting of the grooves has to be 
done carefully if a satisfactory seal 
to be obtained. Piles are seldom driven 
with the edges in actual contact, and 
the grout has to be placed several feet 
below the water level, usually while 
there is some wave action. Therefore it 
is necessary to chink the adjacent pile 
edges and the bottom of the grout re- 
cess if serious leakage is to be avoided. 
One Florida contractor recently de- 
vised the most successful method yet 
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tried for securing tight joints between 
sheetpiles. A thin polyethylene tube is 
placed over the grout pipe, which is 
then lowered to the bottom of the re- 
cess. When filled with grout, the tube 
is forced out against the sides of the 
piles, completely filling the void. The 
presence of the plastic tube of course 
prevents any bond between the grout 
and the piles but the seal is very effec- 
tive and bond between piles is not 
really necessary in a uniformly loaded 
wall. 

The prevalence of granular material 
for fill and the usual height of the wa- 
ter table makes drainage through these 
walls a matter of no concern on most 
Florida projects. On the occasional job 
where the nature of the retained ma- 
terial or the height of the fill makes 
drainage necessary, openings must be 
provided that will permit the passage 
of water while still retaining the fill. 
Such a drain is shown in Fig. 7. 


Large piles planned 

Numerous accounts of various proj- 
ects using prestressed conerete sheet- 
piles have recently appeared in the 
technical press. Some of these de- 
scribed much larger pile sections and 
more complex structures than are dis- 
cussed here. 

The largest prestressed concrete pile 
that has come to my attention is 
shown in Fig. 8. This 2-ft 4-in. by 
4-ft sheetpile, weighing about 1,000 
Ib per lin ft in the section where 
the voids are, was proposed for a pier 
wall in Pensacola Harbor, where large 
freighters would be docked. The design 
water depth on the face of the wall 
would be 35 ft. The sheetpile wall 
would be combined with a_ relieving 
platform constructed above water. The 
piles proposed were in lengths of 60 ft 
and longer and would weigh in excess 
of 30 tons each. 

Although the project for which this 
pile was proposed has not been built, 
this section is claimed to be competi- 
tive in cost with equivalent steel sheet- 
piles and it offers the advantage of a 
corrosion-free marine structure. 

This pile is mentioned merely to il- 
lustrate the structural potential being 
considered for prestressed concrete. As 
in the many other structural applica- 
tions of prestressed concrete, the pos- 
sibility of economical and expanding 
use of sheetpiles should be considered 
by engineers designing permanent 
structures in which this type of mem- 
ber is applicable. 


(This article was originally presented 
by Mr. Dean at the ASCE New Orleans 
Convention, before the joint session of 
the Structural and Construction Divisions 
presided over by Nathan D. Whitman, 
Jr, a member of the Structural Divi- 
ston’s Executive Committee.) 
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The Miiller-Breslau principle, like Maxwells’ principle of 
reciprocal deflections from which it derives, applies to any 
elastic structure and can be stated: 

The ordinates of the influence line for any function (e.g., a 
reaction or a moment) are equal to those of the elastic curve 
that is produced by the removal of the restraint correspond- 
ing to the function and the introduction of a unit deforma- 
tion in its stead (e.g., a unit deflection in place of a reaction, 
a radian angle change in place of a moment). 

Such deformations are more conveniently applied to models 
than to real struetures. Loads are not applied to the model. 
Of course forces are required to produce the unit deforma- 
tion that results in the elastic curve, but these forces are not 
measured and their magnitudes are of no use. Such models 
are, in fact, often called “unloaded models.” Hence the 
model can be made of any material that will produce an 
elastie curve which is geometrically similar to the related 
elastic curve of the prototype. 

If a model be displaced by an amount 4 at a reaction 
point, the elastic curve is the influence line for the reaction, 
R, whose value is computed simply as 
yt ee re ee eee, 

A 
where P is a load on the prototype and y is the corres- 
ponding deflection component of the load point on the 


oo 


Technique and equipment for rapid 
analysis of rigid frames, arches, and 
rings with either prismatic or non- 
prismatic members 
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Elastic curve is influence line 


FIG. 1. 
for horizontal reaction, R. 


FIG. 2. Influence line for shear, V. is 
shown. Note prevention of relative ro- 
tation and axial deformations of cut 
ends, 











FIG. 3. Influence 
line for moment, M. 
is shown. Equal and 
opposite 
tions eliminate geo- 
metrical 
Scale measures ver- 
tical components of 
influence line. 


deforma- 


distortion. 


model measured parallel to the load, 
(When the defor- 
mation, A, is unity it drops out of the 


as shown in Fig. | 


equation, leaving only the mathemati- 
eal definition of an influence line.) It 
ix possible to extend Eq. 1 té internal 
forees such as shear or thrust by cut- 
ting the model and introdueing a dif- 
ferential deformation, as shown in Fig. 
2. The eut ends must be permitted to 
“float” 
restrained by anv unbalanced external 


mto position completely un- 
forces—although equal and opposite 
forces may be apphed to prevent axial 
deformation and moment deformation. 
Moment at any point can be found 
by cutting the model and introducing 


a unit relative rotation (one radian) 


FIG. 4. Deformeters show deformation of: (a) one inch in shear, (b) one inch in thrust, 
(c) one-half radian in moment, (d) one-quarter radian in moment. Transposition of 
wires yields equal and opposite deformations. The neutral, bent wire at left in (d) 
is not moved either for moment or for shear. 
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between the cut ends. The moment is 
computed as 


rotation in 
radians. Physically, a full radian would 
produce a geometrical error. ol about 
$ percent in a simple beam, whereas a 
half radian of relative rotation pro- 


where @ is the relative 


duces a geometrical error of only about 
1 percent. By using equal and opposite 
deformations, as shown in Fig. 3, er- 
rors ean be ereatly reduced without loss 
of sensitivity. By measuring deflections 
only for equal-opposite deformations 
(and never from one deformation to the 
neutral position) certain other geomet- 
rical distortions are eliminated entirely. 
The terms A and @ then 
arithmetical sum of the two opposite 
deformations. 


become the 


History 


The first practical apphieation of the 
Miiller-Breslau principle in the United 
States was reported in 1922 by George 


E. Beggs,! who developed a defor- 
meter? to produce precise cdisplace- 
ments either internally or at the sup- 
ports. The deformations are controlled 
by gage plugs polished to a tolerance 
of only ten millionths of an inch. Move- 
ments are measured by filar micro- 
In experienced hands it con- 
sistently produces superb results. 


scopes. 


In a deformeter * invented by Eney, 4 
movements are produced by position- 
ing pins pushed through accurately 
machined holes. It too produces excel- 
lent results and is easier to use and less 
costly than the expensive Beggs de- 
formeter. Both of these deformeters 
are used with models of cardboard or 
plastic. 

In 1927, Anders Bull,> F.ASCE, 
suggested the use of brass drill-rod for 
the making of models. Wire possesses 
several advantages over cardboard or 
plastic. Deflections ean be so large that 
the shape of the influence line is plainly 
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evident, the material is cheap, and 
manipulation of the models is easier 
and usually faster. Unfortunately, cer- 
tain practical difficulties have prevent- 
ed the use of the wire model except 
for demonstration in the classroom, 
and errors have been so great that en- 
gineers have been reluctant to pin 
much faith on the results. These 
difficulties involve: lack of a suitable 
deformeter, lack of a suitable means 
for varying the stiffness of the wire to 
represent haunches and tapered mem- 
bers, creep in soldered joints, and lack 
of manipulative techniques to yield 
precise results. 

Improved techniques, better solder, 
an accurate deformeter, and a practi- 
cal means for varying the stiffness of 
the wire within wide limits now make 
the use of wire models practical for ei- 
ther prismatic or non-prismatie contin- 
uous beams, rigid frames and arches. 
In comparison with cardboard and 
plastic models the wire models are usu- 
ally quicker and easier to make, and 
they are certainly easier to handle. In 
ease and speed of manipulation they 
compare closely with the Eney de- 
formeter and are supeior to the Beggs 
deformeter. The accuracy is sufficient 
for all practical purposes. Equipment 
and material costs are less than for 
other deformeters. Some complex 
structures such as the gabled frame, 
to be discussed later, can be analyzed 
more quickly by a wire model than by 
any of the well-known analytical meth- 
ods. 

Deformeter for wire models 

To make wire-model study practical 
we need a deformeter that is small, 
light, accurate, easy to use, and either 
easily made or inexpensive. The de- 
formeter of Fig. 4 meets all these re- 
quirements. The production model is 
made of a small piece of 7075-T6 alu- 
minum alloy into which 75-deg V- 
grooves are milled in a pattern that 
permits deformation in moment, thrust 
and shear as shown. The wires are 
clamped into the V-grooves by a Plexi- 
glas cover plate held by small screws. 
Except for the Plexiglas cover (which 
ean easily be replaced), it is quite 
rugged and not likely to break or be- 
come inaccurate unless deliberately 
abused. It produces a moment defor- 
mation of one-half radian, a thrust de- 
formation of one inch, and a shear 
deformation of one inch. Equal and 
opposite deformations can be made for 
moment and shear. If equal and op- 
posite deformations are required for 
thrust (as in arches), the eut ends can 
be slightly displaced laterally so they 
can slide past each other, and a stiff 
“nigtail” soldered to each cut end. Pig- 
tails are clamped into shear grooves. 
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FIG. 5. Wire model of gabled rigid frame: shows properly sol- 
dered joints. Note deformeters, stiffeners to simulate haunches, 
and ball supports. There is a deformation of 2 radian at the top. 


For the wire, brass drill-rod is usual- 
ly best. ® Carbon-steel drill-rod is much 
stiffer and is sometimes to be preferred. 
Oxyacetylene welding and brazing rods 
are universally obtainable in 3-ft 
lengths at any welding supply store. 
They are not round and their stiffnesses 
vary appreciably on different axes. 
Stiffness varies from piece to piece and 
it even varies slightly along the same 
wire on the same axis, but even so, 
this material is very useful if every 
piece is calibrated on the axis of orien- 
tation to be used in the model. 

Gussets and _ stiffeners. Gusset 
plates (used at joints) and _ stiffeners 
(soldered at intervals along the wire 
to vary the stiffness) ean be made from 
a tin ean, but galvanized sheet iron in 
26 gage (0.019 in.) is better, and scraps 
are always available for the asking. 
Lead solders and zine solders creep too 
much to permit accurate model tests. 
The only satisfactory solders known to 
the writer are Alloy No. 10 (90 percent 
tin and 10 percent silver) and a spe- 
cial alloy of 85 percent tin and 15 per- 
cent silver, which appears to be slight- 
ly better. 7 

Properly soldered joints are shown 
in Fig. 5. Wire should be enclosed in a 
fat solder “bubble” whose meniscus 
must not appreciably overlap the stiff- 
ener plate if accurate control of stiff- 
ness is to be achieved. A good joint 
can be obtained by pressing the solder- 
ing iron on top of the joint fluxed with 
tinner’s acid, being careful not to let 
the tip of the iron overlap the stiffener. 
The solder should be fed into the side 
of the iron, letting it flow by itself all 
over the joint. The iron is then lifted 
and no attempt is made to retouch the 


joint. With a bit of practice this ean 
be done quickly and surely. It is help- 
ful to tape all the gussets, stiffeners 
and wires to a piece of asbestos-cement 
board to prevent displacement while 
the soldering is being done. Any pro- 
truding meniscus can be filed away. 

Scale. An engineer’s scale can be 
used, but a reading error of only 0.01 
in. may often produce a percentage er- 
ror of 2 percent. A scale graduated into 
100 divisions per inch (such as Keuffel 
& Esser Co.’s No. 1418 P) can be read 
to 0.002 in. with a 5 X to 10 X glass 
and is consequently much superior. 
One way to hold the seale for accurate 
measurements is shown in Fig. 3. (The 
writer splits his scales longitudinally, 
using the 100 scale for model measure- 
ment and the 80 scale in the wire cali- 
bration device.) 

A complete list of equipment and 
supplies is given in Table I together 
with approximate prices of those items 
not so likely to be found in most struc- 
tural offices. 


Wire calibration 

The stiffness of the wires must be 
determined by measurements of de- 
flection under load. A simple device 


FIG. 6. Calibrating apparatus, used to 
determine relative stiffness of wires, is 
a simple device made with push-pins. 


Any weight, | 
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TABLE |. Equipment and supplies 


APPROXIMATE 
PRIce 


$1.20 


0.10 


x 42 in. mini- 


made with push-pins is shown in Fig. 
6. Since only the relative stiffnesses are 
needed, anything will do for a weight. 
\ecuracy In measurement 
deflection of at least 0.25 in., but to 


requires a 


prevent excessive geometric distortion, 
the deflection must be limited to about 
6 percent of the total span length. If 
wires of widely differing stiffnesses are 
calibrated, a number of equal 
desirable so that one to 


to be 
weights are 
several may be used to provide the 
proper deflection. 

If the 
members with three or more different 
stiffnesses and if there are a great many 


prototype is composed of 


FIG. 7. Effect of stiffeners is shown on 
graph, 


10 
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ze welding rod 
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APPROXIMATE 
Irems Price 


Push pins, size No. 1, two 


pac kages 
ot 3 each i. ae 


tuling pen 


Solder, 1 lb, 90 percent tin and 10 
percent silver fm oe. S. Sie 


Soldering acid, 3 oz. 


Soldering iron, Stanley 


watt or equivalent 
Tin (use a coffee can) . 
Tin snips 
Trac ing paper 


Twist drill, No. 58 . 


Other desirable items 


Drill rod, brass semi-hard, 3-ft 
length, diameters from 0.042 in. to 
0.100 in., five of each in 15 sizes 


Drill rod, carbon steel, 3-ft length 
diameters from 0.042 in. to 0.100 
in,, five of each in 24 sizes 


Jewelers eye loupe, Bausch & Lomb 
Cat. No. 2”-5x 81-41-72 (or a double 
transit reading-glass) 


Scale, 100 divisions per inch, K. & E. 
1418 P or equivalent 


different wires, a trial-and-error selec- 
tion is cumbersome. A good way is to 
calibrate each wire and plot its rela- 
tive stiffness on two-cycle logarithm 
paper. Cut a narrow strip of the log 
paper and plot on it the relative stiff- 
nesses of the prototype members. By 
sliding the narrow strip across the log 
paper, the best matching of prototype 
and wire stiffnesses can be quickly 
chosen. 

Lack of roundness in brazing and 
welding rod can often be used to ad- 
vantage by rotating the wire to pro- 
vide the exact stiffness required. This 
can be accented by draw-filing two op- 
posing flats on the wires. But the best 
control can be achieved by soldered 
stiffener plates. The relation between 
bare and stiffened brass wire is shown 
in Fig. 7. Note that a difference in the 
size of the wire and a variation in the 
number of stiffeners has little effect on 
the relation, which is a straight line on 
log-log paper. Individual variations in 
soldering technique require each inves- 
tigator to construct his own Fig. 7. 


Making the model 


Cut the selected wires to length and 
tape them in proper position on the 
asbestos-cement board. Slide gusset, re- 
action, and stiffener plates under the 
wires, apply acid and solder. Plenty 
of strength is developed with only 0.2 
in. of each wire enclosed within the 


solder. Build joints to correspond to 
the prototype by making large gussets 
to represent massive joints and by us- 
ing small gussets to represent compact 
joints. Haunches must be represented 
by using stiffeners. 

Compute the moment of inertia at 
intervals and compute the required 
length of stiffener at each interval us- 
ing the curve of Fig. 7. Use a No. 58 
drill in reaction plates for push-pins. 
File the under side of the model smooth 
to reduce friction on the drawing pa- 
per. For precise results, support the 
model on glass plates (double-depres- 
sion microscope slides are ideal) sepa- 
rated by 1%-in. steel balls. 


Reaction plate 


At pinned supports only one hole 
(located at the end of the member) is 
needed in the reaction plate beeause 
free rotation must be assured at all 
times. For fixed reactions, drill two 
holes about two inches apart. Rotation 
must be entirely prevented except for 
displacement to find moment. Partially 
fixed supports can be represented by 
extending the wire from the primary 
support (where it is pin-supported) to 
a secondary support (where it is also 
pin-supported), distant enough to pro- 
vide the proper elastic restraint. 

When equal and opposite displace- 
ments are to be used, it is unnecessary 
to trace or to record the neutral posi- 
tion of the model. Produce one dis- 
placement, trace the model (marking 
the load points), produce the other 
displacement, and retrace the model 
(also marking the load points). Ordi- 
nates are measured between 
sponding load points and parallel to the 
feactions, too, must always be 


corre- 


loads. 
applied to the same point on the wire. 
With continuous beams, this means 
that it may be necessary to shift the 
If there are sev- 
usually 


supports slightly. 
eral loading conditions, it 
saves time to convert each elastic curve 
into two influence lines—one for verti- 
eal loads and one for horizontal loads— 
and to replot them on graph paper. 
Models supported on glass balls cannot 
be traced. Instead, targets must be 
glued at load points’ and the move- 
ment of the targets measured directly. 

Uniform loads can be approximated 
by a series of concentrated loads. Di- 
vide the span into at least four equal 
parts. Concentrate the load at the cen- 
ter of each part. If great accuracy is 
wanted, divide the span into six, eight, 
or even ten equal parts. 

Signs of reactive or internal forces 
are determined by the following rule: 
The work of the unit deformation must 
always be opposite to the work of the 
applied load. In Fig. 1, for example, the 
work of P is positive because the load 
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moves in the direction applied. There- 
fore the work of R must be negative, 
and FR must aet opposite to the move- 
ment. That is, R must act to the right. 


Sources of errors 


The most important and devastating 
source of errors 1s friction, and it must 
be essentially eliminated at all costs. 
This can usually be done by pushing 
the wire first to one side, then to the 
other—over and over again—each time 
tapping or otherwise vibrating the 
board till the model comes to rest. Then 
the model can be set in its mean posi- 
tion for tracing the elastic curve. Tall 
rigil frames and models heavy with 
stiffener plates cannot be traced and 
must be supported on steel balls. 

Errors in measurement can be re- 
duced only by extreme eare. With a 
scale divided into 100 parts per inch 
and a magnifying glass, it is possible to 
measure to the nearest 0.002 in. But 
for such accuracy to be significant, 
other techniques (such as the elimina- 
tion of friction, parallax, ete.) must be 
appropriately refined. 

Avoid parallax in tracing influence 
lines by keeping the pen in a vertical 
plane. Hold the pen very loosely by the 
extreme top of its handle so that it will 
not displace the wire. Draw the finest 
possible lines. For the ultimate in ac- 
curacy, do not try to trace influence 
lines. Instead, read the deflection of 
targets glued to the model. Always 
mount the targets so that the seale can 
actually touch them. 

Large displacements do cause geo- 
metrical distortion and consequent. er- 
ror but these errors have been over- 
rated in the literature. For example, in 
a two-span continuous beam, the maxi- 
mum experimental error for a deforma- 
tion at an outside reaction of one-quar- 
ter of the span length (made in one di- 
rection only) was less than 2 percent. 
The error due to all causes did not ex- 
ceed 5 percent even when the imposed 
deformation was equal to half the span. 
Equal and opposite deformations of the 
magnitude imposed by the Sanks de- 
formeter do not produce large errors in 
rigid frames or continuous beams. Flat 
arches may require deformation angles 
of less than one-half a radian, and this 
can be done as shown in Fig. 4 (d). 

The physical size of the deformeter 
and of the soldered joints causes error 
because the wire enclosed within the 
deformeter or joint is almost infinitely 
rigid. Fortunately, the errors produced 
are not excessive provided not more 
than 5 or 6 percent of the span length 
of a member is so enclosed. This means 
that any member which is to be held in 
a deformeter should be not much less 
than 10 in. long. However, the error 
due to enclosure increases the deflec- 
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tions while that due to the geometrical 
distortion decreases the deflections; 
hence the errors tend to compensate. 

In spite of the ominous sound of er- 
rors, the accuracy that can be obtained 
with such simple equipment is excel- 
lent. With care, errors should not ex- 
ceed 5 percent and will often be less 
that 2 percent. Anyone who has com- 
pared computed strains with measured 
strains in actual structures knows that 
such errors are insignificant. Accuracy 
with wire models is the reward of skill, 
delicacy, and an appreciation of adverse 
factors. A modicum of practice is nec- 
essary as with any skill. 


Accuracy is excellent 


As an example of the accuracy and 
rapidity of the wire-model method, the 
writer analyzed the rigid frame of Fig. 
8. The model was made of No. 49 and 
No. 52 brass drill-rods. Stiffness was 
varied at haunches by the use of stiff- 
ener plates as shown in Fig. 5. A period 
of about 31% hours was required to cali- 
brate the wires, cut and solder the stiff- 
ener and gusset plates, glue the targets, 
and mount the model. It required 
about 45 minutes to manipulate the 
model, read and check the ten targets, 
and reduce the readings to net moment. 
Thus the entire analysis was completed 
from start to finish in about 614 hours. 
A solution by moment distribution 
takes (the writer, at least) much 
longer and is more susceptible to blun- 
ders. A comparison of a moment distri- 
bution solution and a model made 
to represent that particular solution 
yields the following: 


MoMENTS IN KIP-FT 


DISCREP- 
oO 


a 
By moment 
AT By model distribution ANCY, % 


Moment 


A 159.7 156.6 2.0 
B 89.9 92. 2.8 
Cc 92.1 88. 44 
D 245.0 1.9 


This rigid frame is very sensitive to 
slight changes in its haunches. Two 
different analyses for the same rigid 
frame in which the assumptions of 
conversion of circular to parabolic 
haunches (to fit the Handbook of 
Frame Constants) § varied only slight- 
ly, showed discrepancies of 2.0, 5.3, 
11.4, and 4.8 percent at points A, 
B, C, and D respectively. Thus a model 
built to represent the circular haunches 
of Fig. 8 would very likely provide a 
more accurate solution than one by 
moment distribution in which con- 
stants for “equivalent” parabolic 
haunches would be used. 

Wire models can be made satisfac- 
torily out of locally available and inex- 
pensive materials and are well suited to 


1 kip per foot 


CUT TTT ey 
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FIG. 8. Gabled rigid frame is analyzed 
by author to illustrate accuracy and 
rapidity of wire-model method. 


office use. Except for a simple, inex- 
pensive deformeter, no special appara- 
tus is needed. Partially fixed supports, 
haunched and tapered members can be 
easily represented. Wire models can 
often be constructed more quickly and 
easily than any other type and can be 
tested at least as quickly as other 
types. The speed and accuracy of the 
wire-model method, coupled with the 
fact that there is less chance of blun- 
ders, make it competitive with—and 
often superior to—the best of the well- 
known analytical methods, 
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St. Lawrence 
Project 

wins ASCE 
achievement 
award 


(Vol. p. 184) 


Th St Lawrence Project, involy- 
ing the power and seaway develop- 
ments on the United States and Ca- 
nadian sides of the St. Lawrence River, 
was named the outstanding civil engi- 
neering achievement of the vear at the 
closing session of the New Orleans 
Convention. 

The ASCE Board of Direction of- 
ficially confirmed the selection of a 
jury of engineering magazine editors, 
which had picked the St. Lawrence 
Project for the 1960 civil engineering 
achievement award. 

It is the first award to be made by 
the Society in an annual series recently 
established to recognize an achieve- 
ment in civil engineering. In 1955 the 
Societ\ outstanding 
existing civil engineering works by 


honored seven 


citing them as “modern civil enginecer- 
ing wonders of the United States.” 

The St. Lawrence Project was one 
of twelve nominations made for the 
current award from all parts of the 
country, involving all types of engi- 
neering developments. Actually, the 
citation is directed toward the four 
agencies involved in the St. Lawrence 
Project, the power and seaway projects 
on both sides of the river. These are 
the Power Authority of the State of 
New York, the St. Lawrence Seaway 
Development Corporation (USA), the 
Hydro-Electrie Power Commission of 
Ontario, and the St. Lawrence Seaway 
Authority (Canada). 

Each of these agencies will receive 
an appropriate plaque from ASCE at 
ceremonies to be held at Massena, 


Montage of a few 
structures in the St. 
Lawrence Project 
shows Eisenhower 
Lock (lower left) and 
Iroquois Lock (upper 
right), with Moses- 
Saunders Power Dam 


4 


o4 in foreground. 


N. Y., on May 19. Representatives of 
both Canada and the United States 
will participate. The ceremonies will 
be held on the power dam between the 
United States and Canada, shown in 
the accompanying montage. 

Nominations, made by the Directors 
of the Society in their respective Dis- 
tricts throughout the country, were 
judged in three categories: (1) wheth- 
er the project demonstrated improved 
skill in civil engineering; (2) whether 
the project contributed to engineering 
progress, and (3) the project’s value 
to mankind. The St. Lawrence Proj- 
ect, Which was nominated by District 
3, scored high in all categories. 

Special Honorable Mention was giv- 
en to the Allegheny County Sewage 
Disposal System, the choice of District 
6. This $100 million facility serves the 
city of Pittsburgh and 69 surrounding 
communities. 

The Allegheny County Sewage Dis- 
posal System and the other nomina- 
tions for the 1960 Outstanding Civil 
Engineering Achievement Award were 
deseribed and pictured in the February 
issue (page 44). 

Editors comprising the Jury of 
Award were: William 8. Foster, 
American City; Hal Hunt, Crvit En- 
GINEERING; Henry Perez, Construc- 
tion Methods: William Quirk, ('on- 
tractors and Engineers; Waldo G. 
3owman, Engineering News-Record ; 
W. A. Hardenbergh, Public. Works; 
Harold J. McKeever, Roads and 
Streets; James I. Ballard, Western 
Construction. Mr. Hunt was cliairman. 
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_ err of a $17,000,000 vehicu- 
lar tube under the Oakland Estuary in 
San Francisco Bay began in October 
1959. Work will extend over a three- 
vear period. The new tunnel, at present 
known as the Webster Street Tube, will 
be parallel to and about 500 ft to the 
west of the existing Posey Tube, which 
was completed in 1928. With the com- 
pletion of the new facility, each tube will 
carry two lanes of one-way traffic, and 
a serious traffie bottleneck between the 
cities of Oakland and Alameda will be 
eliminated. 

The project consists of a “boat-see- 
tion” approach in both Oakland and 
Alameda, a “portal building” at each 
end of the crossing for ventilation and 
electrical equipment, twelve precast 
tube segments each 200 ft long, a east- 
in-place section 783 ft long, three tem- 
porary bridges, one permanent bridge, 
waterfront and street work, and exten- 
sive mechanical and electrical work and 
equipment. The contract amount. is 
$16,641,000 and the contractors are 
Pomeroy, Bates & Rogers, Gerwick—a 
joint venture. 


Geology of the site 


The geologie formations at the site 
(Fig. 1) consist of a shallow layer of re- 
cent fill underlain by a soft marine clay 
(bay mud), interbedded marine and 
continental sediment and, at depths 
greater than 200 ft, by rock. Very little 
if any structural support can be ob- 
tained from the fill or bay mud. 

Measured void ratios of the marine 
and continental sediments indicate 
that they once were subjected to loads 
of greater than normal magnitude, 
which consolidated them sufficiently 
for the support of moderate founda- 
tion loads. Bearing for the major part 
of the tube will be on these materials. 

Since the tube is located between the 
San Andreas fault zone in San Fran- 
cisco and the Hayward fault zone at 
the base of the Berkeley Hills, it will be 
subject to frequent earth shocks vary- 
ing in intensity from mild to severe. 

The portal buildings lie astride the 
tunnel at each end and are located so 
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Vehicular Tube in 


San Francisco Bay 


PAUL E. PARKER, Senior Bridge Engineer, California Division of Highways, Sacramento, Calif. 


that the top of the entering tunnel is 
nearly at ground grade. This arrange- 
ment resulted from a consideration of 
costs of approach,  portal- 
foundation, tunnel — section 
and ventilation inerements. Tunnel 
grades are limited to 4.75 percent 
downgrade and 4.5 percent upgrade. 
Minimum clearance between pierhead 
lines is 40 ft below mean lower low 
water. Minimum protective cover on 
top of the tunnel is 5 ft. These controls 
result in a tunnel length of 3,350 ft be- 
tween portals (Fig. 2). 

The tunnel roadway width is 24 ft 
the minimum vertical 


relative 
building 


between curbs; 
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Bay mud 
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clearance is 15 ft. A raised walkway 3 
ft wide serves pedestrians and mainte- 
nance personnel. 
Precast part of tunnel 

The precast part of the tunnel (Fig. 
53) will be constructed by the trench 
method. The sections are cireular in 
cross-section with an outside diameter 
of 37 ft and a shell thickness of 2 ft 6 
in. They are constructed entirely of re- 
inforced concrete. The ends have rec- 
tangular collars to facilitate placing 
and joining. Although the precast part 
of the tunnel has a slight curvature in 
plan (R=350,000 ft) and a profile re- 
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FIG. 1. Geologic formations at the site of the Webster Street Tube consist of a shallow 
layer of recent fill underlain by a soft marine clay, interbedded sediment and, at 


depths greater than 200 ft, by rock. 


FIG. 2. The new tube will run parallel to the existing Posey Tube about 500 ft away. 
The total length of the tunnel between portals will be 3,350 ft. 
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In retouched aerial view, existing Posey Tube is at right, new tube is at left. Ap- 
proaches and portal buildings are shown as they will appear when completed. 


sembling a sag vertical curve, the see- 
constructed straight in both 
The bottoms of the collars 


tions are 
durections 
ire level and the collar faces vertical in 
ill cases 

It is planned to construct the tube 
shell, collars and roadway slab in a dry 
dock or construction basin and to com- 
plete the interior after placing in final 
The drv-dock weight of one 
5.500 tons. 
watertight 


position 
section 1s approximately 
This includes a temporary 
bulkhead at each end, which consists of 
t calked timber planking face support- 
ed by steel wide-flange shapes. The 
draft when floated will be approxi- 
mately 30 ft. In order to sink a section 
it’ the site, it will be necessary to add 
it least 1.600 tons of ballast. This ean 
be done by filling the space beneath the 
roadway slab with water and placing 
sand or other material on the roadway 
slab. 


FIG. 3. Twelve precast reinforced-con- 
crete tube segments, each 200 !t long, 
comprise about three-quarters of the 
tunnel length. The sections are circular 
in cross-section with an outside diame- 
ter of 37 ft and a shell thickness of 2 ft 
6 in. 
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Sections undoubtedly will be low- 
ered by floating derrick barges with 
dolphins. 
Sections will probably be ballasted un- 
til they have a negative buoyancy of 
200 to 300 tons, and the derricks must 
be capable of supporting this weight. 

On the outside the tube barrel will 
be covered with three-ply membrane 
waterproofing. This waterproofing will 
he covered with 2-in. timber planking 
to protect it during placing and back- 
filling. In placing the sections, one end 


breast lines to temporary 


will be supported on the preceding sec- 
tion by means of two “coupler” beams 
at the top of the section being placed. 
The other end will rest on six pipe piles 


of 12-in. diameter that have been cut 


off accurately to proper grade. These 
six piles will provide temporary sup- 
port for the section. Two of them will 
act as positioning piles and must be 
set accurately to line. These positioning 


FIG. 4. Two coupler 
beams on the sec- 
tion being placed 
aid in positioning it 
on the preceding 
section. The action 
of lowering the far 
end of the section to 
final position on the 
piles forces a rub- 
ber ring around the 
tapered joint. A thin 
metal semicircular 
form is placed on 
both sides of the col- 
lars at the joint to 
contain the tremie 
concrete, 


piles will fit into sockets embedded in 
the bottom of the collars, an arrange- 
ment intended to reduce the problem 
of matching the ends of adjacent sec- 
tions in case of twist or differences in 
line or grade. At the same time it will 
ensure correct spacing between sec- 
tions. The contract 
tractor to use alternative methods for 


permits the con- 


coupling and positioning the segments, 
subject to approval by the engineer. 

Aligning masts will be erected at each 
end of each section and will be high 
enough to project water 
when the section is in final position. 
This will permit the location of the sec- 
tion to be accurately determined at all 
times during the sinking operation by 
usual survey methods. 

A rubber ring 39 ft 3 in. in diameter 
projects from the section at the end 
containing the coupler beams. This ring 
fits over a tapered circular concrete 
projection on the preceding section to 
provide a seal for the placement of 
tremie concrete about the entire joint. 
Each section is lowered into position in 
such fashion that its longitudinal axis 
makes a slight upward angle with its 
final location. In this position the coup- 
ler beams are seated on the preceding 
section and the rubber sealing ring en- 
gages the upper part of the tapered 
joint. The action of lowering the far 
end to final position on the piles forces 
the rubber ring about the remainder of 
the tapered joint. A thin metal semi- 
circular form is placed on both sides of 
the collars at the joint to contain the 
tremie concrete (Fig. 4). 

After the tunnel sections are placed, 
sand is sluiced or jetted under and 
around them to at least 7 ft above the 
bottom of the tube barrel. Sufficient 
additional ballast is then added to the 


above the 


JOINT DETAIL 


April 1960 ¢ CIVIL ENGINEERING 





sections to cause settlement of the tem- 
porary support piles and transfer of 
weight to the sand bed. The piles are 
friction piles in all cases and_ their 
lengths are calculated from soil data 
to accord with the selected failure 
load. The amount of pile settlement is 
estimated and allowance made in ini- 
tial pile cutoff grades. The tremie con- 
crete seal is placed around the joints 
between tube sections after the sections 
on both sides have been bedded in the 
sand. Backfilling is completed after the 
joints are sealed. 


Heavy concrete and fill 


To increase the factor of safety 
against flotation, the specified mini- 
mum weight of the tunnel concrete in 
the channel area has been increased 
from 147 lb per cu ft to 152 Ib per cu 
ft, exclusive of reinforcement. The 
backfill cover in this area is of mini- 
mum depth. Conerete made from any 
of several local aggregate sources will 
meet this higher weight specification. 

Including the weight of backfill ma- 
terial directly above the tube, with no 
alowance for frictional forces, the 
minimum factor of safety of the tube 
against flotation is 1.25. 

A blanket of heavyweight backfill 
has been specified in the channel area 
to lessen the possibility of scour and 
resulting lowering of the factor of safe- 
tv. The heavyweight backfill is a grad- 
ed material, of 3-in. sieve size and 
smaller, having a specific gravity of 
4.35. Iron ores of relatively low grade 
are available in northern California 
with at least this specifie gravity. 

The precast tunnel will begin at the 
Alameda Portal Building, which is lo- 
cated about 1,000 ft from the edge of 
the estuary. Land use in this area is 
such that right-of-way costs for trench 
construction are not high. On the Oak- 
land side, however, right-of-way costs 
in the region of the tunnel are relative- 
lv high. For this reason, the precast 
part of the tube is not carried beyond 
First Street in Oakland although it is 
theoretically possible to float sections 
nearly 600 ft further. 

A tremie-concrete platform with a 
concrete-pile foundation is used to con- 
tain the bedding sand and_ provide 
support for the first precast section at 
the Alameda Portal Building. The ma- 
terial along the tunnel bottom in this 
area is bay mud and this special sup- 
port is necessary to ensure that there 
will be no ultimate movement of this 
tunnel section. A special support was 
used under similar conditions in the 
construction of the Posey Tube and has 
proved entirely satisfactory. 

Beyond First Street in Oakland the 
tunnel will be constructed in place in a 
trench 47 ft wide. This trench varies in 
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depth from 72 ft at First Street to 45 
ft at the Oakland Portal Building. The 
outer surface of the tunnel cross-sec- 
tion has been made horseshoe shaped 
for this portion to simplify the placing 
of formwork and concrete (Fig. 5). 
The exterior surface, including the bot- 
tom, is covered with three-ply mem- 
brane waterproofing. Transverse con- 
struction joints are specified at a maxi- 
mum spacing of 220 ft to minimize 
shrinkage cracking. 

Three Southern Pacifie Company 
tracks at First Street, and one Western 
Pacific Railroad track at Third Street, 
are to be carried across the tunnel 
trench on temporary bridges. In addi- 
tion, a 105-in. interceptor sewer at 
First Street and a 48-in. combined 
sewer at Second Street are also to be 
supported temporarily across — the 
trench during tunnel construction. 


“Transverse” ventilation system 

The tunnel will be ventilated using 
the “transverse” system (Fig. 6). The 
area under the roadway slab is utilized 
as a fresh-air duct and the area above 
the ceiling slab as an exhaust-air duct. 
Air in the fresh-air duct is forced 
through flues on either side of the road- 
way and near roadway level. These 
flues are 3 ft long, 6 in. high and are 
spaced approximately 9 ft on centers. 
A sliding-plate arrangement makes it 
possible to regulate air flow. Exhaust- 
air ports are located in the ceiling slab. 
These ports are 6 ft 9 in. long by 12 in. 
wide and are spaced in pairs 15 ft 6 in. 
on centers. They also have sliding 
plates to regulate air flow. 

Each portal building houses four ex- 
haust fans and four blower fans. The 
fans are the vane-axial type with a 
nominal diameter of 84 in. and have, 
in general, a capacity of 115,000 cfm at 
a pressure of 1.35 in. of water. Eight 
different stages of ventilation are pro- 
vided for varying traffie densities. 

Transverse walls in both the fresh- 
air and the exhaust-air duct divide the 
tunnel ventilation into two parts. 
These walls are placed nearer the Ala- 
meda end, from the center of the tun- 
nel, in order to provide larger air quan- 
tities for the up-grade portion of the 
tunnel. 

Fresh air is drawn through large lou- 
vered areas on the sides of the portal 
buildings and exhausted through evasé 
stacks, which project through the roofs 
of the portal buildings. Ventilation lev- 
els are controlled either manually or 
automatically. The automatie controls 
are linked to traffic density by means 
of an “evaluator,” which maintains a 
continuous record of vehicles actually 
in the tunnel. 

Air requirements used for ventilation 
design were based on an estimated 


























FIG. 5. About 780 ft of the tunnel at the 
Oakland end will be cast in place in a 
trench 47 ft wide. The outer surface of 
the tunnel cross-section has been made 
horseshoe shaped for the cast-in-place 
section, to simplify placing of formwork 
and concrete. 


maximum tunnel capacity of 1,800 ve- 
hicles per lane per hour. A carbon mon- 
oxide analyzer in each of the portal 
buildings will maintain a continuous 
record of carbon monoxide content. 
All controls will be placed in the Oak- 
land Portal Building of the existing 
Posey Tube so that both tubes can be 
operated from one central location. 

Each portal building will have a sep- 
arate high-voltage system supplied by 
different power sources. Each system 
will be capable of supplying all tunnel 
power needs. Power will normally be 
taken from one source but a tie cable 


FIG. 6. Ventilation of the tunnel will be 
accomplished by using the transverse 
system. The area under the roadway 
slab is utilized as a fresh-air duct and 
the area above the ceiling slab for ex- 
haust air. 
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running through the tunnel and cone 
necting each system will permit auto- 
matie changeover in the event of a 
power Peansurre 

The tunnel 
continuo roy 
The fixt 


eo " ined ind) for 


lighted by two 
lights. 


speci i! design for 


fluorescent 
‘ ~( ling 


mounts of dirt found 


md against the high-pres- 
spray used in tunnel clean- 

tunnel lighting is the 
provides a 


I 
Unique iM 
<tem which lower-wall 
tune brightness of 30 to 60 foot- 
lamberts in the 300-ft-long 


zone,” 5 to 10 fL in the “central zone,” 


“entrance 


nd nighttime Jower-wall brightness of 

to 1 {L. A day-to-night 
ratio up to 60:1] may be obtained with- 
out mterruption ol the continuous line 


dimming 


Interior of tunnel 


The tunnel ceiling and the walls 


down to thi tops Ol the curbs will be 
lined with ceramie tile. The tiles will be 
14-in. x 444-1n. x 4 
low the walkway level where they will 
be 6 in. wide to conform with the size 
of the fresh-air flue. All tile will have 
projecting lugs or keys on the back sur- 
face for meehanieal bond. The tile fin- 
to facilitate cleaning 


x-In. size except be- 


ish will be gloss\ 
\ pale green shade has been ~pecified 
for the smaller tile and a slightly dark- 
This color 
visibility, 


r green for the 6-in. size 
was chosen for maximum 
) vehological effeet, and appearance 

The roadway is designed as a simply 
upported slab. Live-load) moments 
were determined for an H20-S16 truck 
load in each lane. The wearing surface 
is bituminous concrete. 

Roadway drains are located at the 
port ils to Intercept approach drainage 
ind at the middle of the tunnel, where 
washdown water and seepage will be 
collected. 

Water for fire protection is supplied 
by «a pipe of 4-in. diameter on each side 
of the tunnel, with connections 
every 200 ft. There is an emergency 


hose 


station with a fire alarm and telephone 
every 200 ft along the walkway side of 
the tunnel, 

Tube stresses were computed by con- 
ventional methods for the analysis of 
closed rings employing semigraphical 
integration, Loadings peculiar to con- 
struetion and placing as well as those 
in the final position were considered, 
Variations in final loadings due to dif- 
ferences in depth were accounted for 
by dividing the tunnel into 200-ft 
lengths, 

The project was designed by the 
California Division of Highways under 
the direction of F. W. Panhorst, 
F. ASCE, Assistant State Highway 
Engineer, Bridges, 
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Streamlines in a 


A small Incite water tunnel that shows 


streamline patterns formed by a fhud 
either conduits or 
iround various geometrical shapes has 
been developed at the University of 
Texas. This relatively small and com- 
pact unit serves as an instructional aid 
to illustrate the principles of fluid kine- 


flowing through 


maties ina basie fluid mechanics course. 
The apparatus has three main parts— 
i test recirculating svstem, 
ind a motor-driven propeller. With the 


section, a 


test section in a horizontal position, a 
potential 
separation 


graphical presentation — of 
flow, stagnation points, 

zones, and turbulent wakes ean be ob- 
tuined. If the test section is operated in 
1 vertical position, some free-surface 
phenomena such as flow over weirs or 
flow under sluice gates ean also be ob- 
served. 

The test section, in which streamlines 
ire illustrated with dyes, ean be placed 
over the stage of a Vu Graph or other 
overhead-type projector. The flow pat- 
terns can thus be projected on a sereen 
for classroom viewing. It is not conven- 
ent, however, to project free-surface 
a sereen as the stage of a 
Vu Graph projector is not readily 
adaptable to vertical positions. Al- 
though this water tunnel was primarily 


patterns on 


designed as a demonstration apparatus, 
used, after some minor 
modifications, for student laboratory 
exercises or quantitative measurements. 

The apparatus, shown in Fig. 1, is 
mostly of lucite, with turning vanes, 
drive shaft, and propeller of brass. The 
thickness of the flow passage is 114 in. 
except in the test section (10 in. wide 
by 12 in. long) where the thickness is 
reduced to % in. The plan dimensions 
for the test section were chosen to coin- 
cide with the projection-stage dimen- 
sions of an available Vu Graph pro- 
jector. The lower boundary of the ap- 
proach to the test section is elliptical 
in shape so as to reduce the thickness 
of the flow with minimum disturbance. 

Included within the forward part of 
the test section is a manifold with nine 
evenly spaced openings through which 
dye is injected into the stream. As 


it could be 


the dye openings in the test section 
are very small, it is essential that non- 
clogging dyes be used. Methylene blue 
and Methylene violet have been found 
satisfactory. These dark organic dves 
project. clearly on a sereen. Although 
the water in the tunnel becomes colored 
with dye after a long period of use, the 
apparatus has been operated continu- 
ously for six hours without changing 


FIG. 1. Small lucite water tunnel includes parts shown. 
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the water. At the end of this time, the 
projected streamline patterns were still 
easily distinguishable. 

The propeller that recirculates the 
fluid is driven by a constant-speed mo- 
tor. Variations in speed are obtained 
by means of a brake, which is in con- 
tact with the coupling between the 
motor and the drive shaft. The return 
passage is constricted to accommodate 
the propeller, and then expanded by a 
diverging section which ineludes a brass 
splitter. The splitter reduces the angle 
of divergence and lessens the possibility 
that separation from the walls of the 
tunnel will occur in this part of the flow 
passage. 

To illustrate potential flow, the depth 
in the test section should be very shal- 
low so that the flow can occur as a 
boundary layer. An analysis of laminar 
boundary-layer flow by means of the 
Navier-Stokes equations indicates that 
there is no rotational component about 
an axis normal to the plane of the test 
section. Figure 2, which illustrates po- 
tential flow around a circular cylinder, 
was obtained by operating the unit with 
a thin film of water moving through the 
test section at a very low velocity. The 
flow pattern in this case was irrotational 
and the apparatus may be considered 


FIG. 2. Pattern of potential flow around 
a circular cylinder (from left to right) 
was obtained by operating the unit with 
a thin film of water moving through the 
test section at a very low velocity. 
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FRANK D. MASCH, A.M. ASCE 


| uC ite water tunn el He ALORA Se Re 


The University of California, Berkeley 


as operating essentially in the same way 
as Hele-Shaw plates. 

Potential flow around a flat plate is 
illustrated in Fig. 3. If the angle of at- 
tack of the plate is changed, the cor- 
responding shift in the location of the 
stagnation point can be readily ob- 
served. 

If the full thickness of flow in the 
test section is utilized, this water tun- 
nel is particularly useful to illustrate 
separation zones and turbulent wakes. 
With moderate care, it is possible to 
show the development of the vortex 
trail that forms in the wake behind 
circular cylinders. 

An interesting point to be noted in 
Fig. 4, which illustrates turbulent flow 
around a cylinder, is the location of 
the apparent stagnation point. It has 
been found that as the velocity of flow 
is increased, the apparent stagnation 
point moves forward of the leading ele- 
ment of the eylinder and actually is 
situated out in the stream. This posi- 
tion can be explained in terms of the 
secondary flows that develop around a 
evlinder when it is located in a stream 
having non-uniform velocity variation 
with depth. 

Under the influence of the velocity 
gradient in the boundary layer of the 


FIG. 3. In potential flow around a flat 
plate (from left to right), change in angle 
of attack of plate immediately produces 
corresponding shift in location of stag- 
nation point. 


approaching flow, there is a downward 
flow along the leading element of the 
evlinder. This downward flow sustains 
a vortex that wraps itself around the 
bottom of the eylinder, producing ve- 
locities directed away from the eylin- 
der at its base. This secondary flow op- 
poses the oncoming flow in the thin 
laver of fluid carrying the dye streak 
and shifts the apparent stagnation 
point away from the eylinder. The dye 
strenk may be thought of as moving 
around the virtual boundary formed by 
the outer surface of a ring vortex at 
the base of the cylinder. The onset of 
instability in the wake is also evident 
in Fig. 4. 

If the dye is introduced higher up 
in the approaching flow, instead of at 
the lower boundary, this apparent shift 
in the stagnation point will not occur. 

Walter L. Moore, Professor of Civil 
ngineering at the University of Tex- 
as, conceived the idea of the apparatus 
here described. It was designed and de- 
tailed by the writer. The initial cost of 
materials, including the lucite and the 
motor, was about $50. Construction 
costs were kept to a minimum by fabri- 
cating the unit in the Civil Engineering 
Department’s shop at the University 
of Texas. 


FIG. 4. In turbulent flow around a cylin- 
der (from left to right), it is interesting 
to note the location of the apparent stag- 
nation point. As flow velocity increases, 
stagnation point moves forward of the 
leading element of the cylinder. 
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THE READERS WRITE 


The engineer his own worst enemy in regard to status 


Many of the 
ASCE, in 


I-prTor com- 
R. Harrington, M 
“Engineers, Atomic Physics, 

(February 1960, vol 
heart of the 
articles on 


Po THI 


it the 
re iding 
I have 
that the 


reg ird to status 


very 
many 
reached the 
engincer is his own 


same 
conclusion 
worst enemy 1n 
Many in the 


that a man is not 


engineering profession 


in engineer unless 


inced mathematics in every 


he uses ady 
ind meets previously unsolved 
each day. These writers 


is perfect examples the medi- 


problem 
problems con- 
tantly use 

ind legal professions. Someone is 
naive here Any 


evil 
many i not 


engi- 


finds 


practicing 
marticularly a engineer, 
soon that most, 
have no rigorous 
There are 


uncertain 


vibdcuee 
il solution simply 


issumptions and 


The dic il 


i doc tor pres¢ rib- 


t} 
is i" 


concerned, | 


Pirin tor 


profession is 
wonder if 
i minor cold or bandaging 
Classified as a medi- 
who 
makes a title 
i legal tech- 
said that 
unsolved 


acut finger would be 
eal technician? \lso, is a 
minor will o1 

i family dwelling 


lawver 
rey irecs i 
search for 
no means can it be 
problems are previously 
you that the doctor and 


nician? By 
These 


ones. I can assure 


Surveyor or surveyman? 


Epiror: In “The Younger 
124 of vour Fe bruary 
for Survey- 


To THI 
Viewpoint,” vol. p 
heading “Unions 

ors?” should appropriately 
“Unions for Surveymen?” This would be 


Issue, the 
more read 
with the subject, which relates to 
instrumentmen and rod- 


in tune 
party 
men, 

The point is important in assisting the 
recognize the difference be- 
tween professionals, technicians, and 
aids, be it in surveying or in engineering 
in general. 

In a recent case re ported in the news- 
papers, a TV firm using “engineer” in its 
company name fined under a law 
prohibiting the use of this term unless 
applied to professional engineers. Con- 
viction was under a law passed “to keep 


chiefs, 


public to 


was 


the lawver would state at once that they 
are professional men regardless of the 
minor work he ing done 

It is simply a matter of having self-re- 
in one’s work. The engi- 

he knows as much 
the doctor and the 
theirs. Some routine 


spect and pride 
neer should feel that 
work as 
about 


about his 
lawver know 
problems enter all professions. 
Unfortunately some of this same un- 
certainty has entered engineering educa- 
Many feel that our present system 
revised completely, even to the 
of eliminating engineering draw- 
and laboratory 


110n 
must be 
extent 
ing, surveying, most 
for more mathe- 
cur- 


courses to make room 


matics and science. Of course all 
ricula will undergo changes as time goes 
on. Some engineers will have to be edu- 
cated more as engineering scientists than 


as engineers in order to solve problems 
in specialized fields. Also, more men aré 
now continuing to graduate school. Yet 
Is our svstem so unacceptable 
considering the fine engineering work that 


has been and is being done by its gradu- 


present 


ates? 


L. K. Himecaient, Lt. Col., F. ASCE 
Head, Dept. of Civil Engineering 
The Citadel 


Cha le ston, S. oe 


An important distinction 


the value of the word ‘engineer’ for pro- 
fessional engineers.” 
We can all help 
of the word “surveyor” for the profes- 
and not use it when we mean 


n keeping the value 


sional 
“surveyman.” 

If our vounger engineers begin to rec- 
ognize this important distinction, it 
stands a fair chance of being understood 
by other professionals and by the lay 
public—and perhaps by the surveymen 
and the unions—as well as by the survey- 
ors. 

W. S. Dix, F. ASCE 
Exe cutive Ne cre tary 
American Congress on 
Surveying and Mapping 
Washington, Doc. 


“Computer designs steel . . .” 


To THE Epitor: We were very much 
interested to read, in your June 1959 
issue (vol. p. 414), the article by John H. 
Wells, F.ASCE, “Computer Designs 
Steel ...a Floor at a Time,” because 


82 (Vol. p. 190) 


we had applied an electronic digital 
computer to the same design problem. 

We find close agreement between our 
approach and the one described by Mr. 
Wells. We would like to endorse most 


strongly the advantages claimed for us- 
ing a computer—indeed we have ob- 
tained even greater savings in time. Our 
computer is a Ferranti Pegasus I, which 
has 4,000 words of drum storage and 55 
immediate-access Input and 
output are by five-channel punched tape. 

As in program, we use a data 
tape contaiming the constants 
rolled section available to the 
program 
turn, 


registers, 


your 
necessary 
for each 
designer. Similarly 
tries available 
beginning with the lightest, until one is 
found that satisfies each design criterion 

Where our own program differs most 
significantly is in the form of input data 
to specify the particular floor to be de- 
signed. We identify each joint or other 
relevant position simply by reference to 
a rectangular grid, that is, by a pair of 
The grid has just enough lines 


also, our 


each section in 


integers. 
to fix every beam, point load, area load- 
(which can be 
of the data. 


loadings are 


its dimensions 
part 


ing, etc.; 
quite irregular) 
Line ar loadings and 
input simply by their amounts, and grid 


form 
area 
positions. The program scans the loaded 
areas thus spe cified and itself determines 
the resulting linear loadings. Floors that 
are too large for computer ca- 
pacity can be handled by using a parti- 
tioning technique. 

We also have a program, entirely sepa- 
rate, for designing columns. Later on we 
hope to extend the storage of our com- 
puter. This will make possible more am- 

as the design of 
restriction on ac- 


present 


bitious programs, such 
rigid frames without 
count of size. 

We would like to record the 
agement we have derived from knowing 
that others are reaching similar results 
in this field. 


encour- 


M. B. Carp 

Senior Computer Officer 

The United Steel 
Companies Ltd. 


Sheffield, England 


Errors corrected 

To THE Epitor: The interesting article 
by Vernon E. Swanson, F. ASCE, “Extra- 
Large Bars for Reinforced Concrete Col- 
umns,” in the February issue (vol. p. 
118), carried several errors in the final 
paragraph. 

The column bars should have been des- 
ignated as Nos. 14 S and 18S, rather than 
145 and 185, and the credit to the general 
contractor for this work should have gone 
to A. L. Jackson Company, rather than to 
Sherman Olson, Corp. (Sherman Olson, 
Inc.). 

Norman F. Brunkow, F. ASCE 
Chief Structural Engineer 
Graham, Anderson, Probst 
& White 
Chicago, Il. 
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UEC Fund Campaign to Be Concluded by June 


Although the ASCE campaign for 
funds for the United Engineering Cen- 
ter will continue unti! the $800,000 
quota is met, the Board of Direction 
of the Society, meeting at New Orleans, 
decided to make an all-out drive to 
complete the eampaign by June. In re- 
viewing individually the prospects for 
the Sections who have not vet reached 
their quotas, the Directors, in almost 
every case, expressed their belief that 
the goal would be reached in the stip- 
ulated time. 
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There are some interesting statistics 
to report. 

@ The Metropolitan Section is farth- 
est over its goal—by the amount of 
$16,000. 

e The Southern Idaho Section is over 
its quota by 100 percent. 

e The Tri-City Section is tops in 
number of contributors—96 percent of 
the number of members in the Section 
when quotas were established—and the 
Section is 14 percent over its goal. 

e Ten Sections have secured contri- 
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butions from more than 60 percent of 
their All are over their 
quotas, 

@ Some 23 additional Sections have 
contributions from more than 40 per- 
cent of their members. Fifteen of these 
have filled their quota. With two not- 
able exceptions the rest are within 
striking distance. 

e Thirty-five Sections are now on the 
UEC Honor Roll. The newcomers to 
the list are the Duluth and Virginia 


Sections. 


members. 





“( UEC HONOR ROLL ) 





Once again Civit ENGINEERING takes 
pride in listing the Sections that have 
gone over the top in the drive for funds 
for the UEC. The current Honor Roll 
carries 35 Sections, listed in the order 
of meeting their quotas. Newcomers to 
the list are the Duluth and Virginia 
Sections. 


Kentucky (122) 
Lehigh Valley 
Nashville (102) 
Cincinnati (141) 
Columbia (133) 
Philadelphia (152) 
Hawaii (128) 
Rochester (123) 
Ithaca (142) 
Southern Idaho 
Indiana (139) 
Delaware (109) 
Kansas City (115) 

Central Pennsylvania (109) 
Arizona (110) 

West Virginia (140) 
Central Ohio (107) 

Tri-City (114) 

Puerto Rico (116) 
Wisconsin (105) 

Georgia (109) 

Maryland (107) 

Tennessee Valley (107) 
Metropolitan (114) 
Connecticut (107) 

Maine (102) 

Rhode Island (100) 

Alaska (105) 

Central Illinois (107) 
Syracuse (103) 

Illinois (102) 

Nebraska (105) 


(138) 


(200) 


Iowa (105) 
Duluth (100) 
Virginia (100) 


Look what one out of three ASCE members has done! This small group has pulled 
ASCE financing of the UEC to more than 90 percent of its planned goal. Lend a 
hand to finish the campaign! Our thanks to “Electrical Engineering” for the illustration. 
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Total Amounts Necessary to 
Meet Local Section Quotas 


| $4 


/ 


a 


Se4FZtLtse-= 


LETS GET THE JOB DONE— 
BY JUNE! 


Have you contributed? 
If you haven't, return the fill 


ed-in pledge card now. 


If you don't have a card, pho 


! in committee oO thy 


If vou have pledged, 
Wwitl Vo I hon | committer 


those who | 


not productive 
r Section and Vout 
ovel thy top 1 kes 
on eontact 


Help with this clean-up to 
complete the campaign by 








As of March 11, ASCE member giving 
for the UEC is 91 percent completed. 
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Three of five winners of ASCE 1959 Research Prizes received their prizes at the 
Awards Luncheon during the recent New Orleans Convention. Shown here, left to 
right, are Prize Winners George S. Vincent, Daniel Frederick, and Charles L. Bret- 
schneider, with Thomas J. Fratar, Board of Direction Contact Member to the ASCE 


Research Committee. 


ASCE Research Prizes Awarded During Convention 


Present Research 


Prizes for 1950 was a feature of the 


fon ol 


Awards Luncheon held during the An- 
nual Convention. Present to receive 
irds from President Marston 
were Charles L. Bretsehneider, Daniel 
Frederick, and George S. Vincent. The 
two other winners are Norman Brooks 
nd Arthur Casagrande. 
Charles L. Bretschneider, since 1956 
hvdrauliec engineer in the Researeh 
Division of the EY ich Erosion Board, 
Washington, D. C., was formerly re- 
researeh engineer for the Texas A & M 
Research Foundation and the Univer- 
sity of Calfornia Institute of Engi- 
neering Research. Graduating from 
Hillsdale College (Hillsdale, Mieh.) in 
1947, he has an M.S. in civil engineer- 
ing trom the University of California 
ind a Ph.D. in physieal oceanography 
from Texas A & M College. Dr. Bret- 
schneider was cited “in recognition of 
an outstanding contribution to the 
knowledge of coastal engineering.” 
Norman H. Brooks, who has been 
on the texching staff at the California 
Institute of Technology since 1950, was 
cited by the Society “in recognition of 
an outstanding contribution to the 
knowledge of the mechanies of alluvial 
streams.” Graduating with a bachelor’s 
degree in mathematics from Harvard 
College in 1949, Dr. Brooks: received a 
engineering 
from Harvard in 1950, and won a 
Ph. D. in eivil engineering and physies 
at the California Institute of Technol- 
ogy in 1954. His special interests include 


master’s degree in civil 


sedimentation, transport in streams, 


and hydraulies in alluvial channels. 

Arthur Casagrande, professor of 
civil engineering at Harvard Univer- 
sitv, Was eited “in recognition of an 
outstanding contribution to basie re- 
search in soil mechanics and foundation 
engineering.” A native of old Austria, 
in an area now in Yugoslavia, Professor 
Casagrande graduated as a civil engi- 
neer from the Technical University, 
Vienna, which also conferred on him 
the degree ol doctor of technical 
sciences. He has several honorary doc- 
torates., 

Daniel Frederick, has been on the 
teaching and research staffs at Virgin- 
ia Polytechnic Institute since 1946, and 
has been protessor of engineering me- 
chanies since 1955. He is a graduate of 
VPI, and also attended Ohio State Uni- 
versity and the University of Michi- 
gan. He was cited “in recognition of an 
outstanding contribution to the analy- 
sis of thick plates and skewed plates on 
elastic foundations.” 

George S. Vincent has spent most 
of his eareer with the U.S. Bureau of 
Publie Roads, and is now chief of the 
Bridge Research Branch in the Division 
of Physical Research. He was cited ‘in 
recognition of an outstanding contribu- 
tion to research on the aerodynamic 
characteristics and behavior of suspen- 
sion bridges.”” He is a graduate of Ore- 
gon State College. 

The ASCE Research Prizes were 
established in 1946 to stimulate re- 
search in civil engineering. Each award 
consists of $100 and a suitable certifi- 
cate. 
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Engineering Mechanics 
Division Conference 


A conference on structural mechanics 
will be held at Purdue University, on 
Thursday and Friday, May 5 and 6, 
under sponsorship of the Society’s En- 
gineering Mechanics Division. There 
will be three half-day technical ses- 
sions. The first, on Thursday after- 
noon, will deal with “Members and 
Frames.” Four papers will be pre- 
sented at this session. The Friday 
morning program, of four papers also, 
will center about the theme of ‘ Plastie- 
itv.” The Friday afternoon program 
will feature three papers in the field 
of “Dynamies.” 

On Thursday evening there will be 
a joint banquet with the Indiana Sec- 
tion and the ASCE Student Chapters 
in the area, to be held at the Purdue 
Memorial Union Building. The partici- 
pating Chapters, in addition to Purdue, 
will be the University of Notre Dame, 
Rose Polytechnic Institute, and Val- 
paraiso University. The featured after- 
dinner speaker will be Mario G. Sal- 
vadori, professor of civil engineering 
at Columbia University and widely 
known as a fascinating speaker. His 
subject will be “Mankind Faces a 
Technological Culture.” 


Theodore Von Karman 
Medal Established 


The Theodore Von Karman Medal 
has been established and endowed by 
the Society’s Engineering Mechanics 
Division, with contributions presented 
by the friends and admirers of Theo- 
dore Von Karman, Hon. M. ASCE. 
According to the rules of award estab- 
lished by the Board of Direction at its 
New Orleans meeting, the medal will 
be awarded “to an individual in recog- 
nition of distinguished achievement in 
engineering mechanics, applicable to 
any branch of civil engineering.” Age, 
nationality, and Society membership 
shall not be considered in making the 
award. 

Normally an award will be made 
every vear. However, it may be omit- 
ted at the discretion of the Award 
Committee and when operating income 
is insufficient to meet necessary ex- 
penses. If funds are available, more 
than one award may be made in a year, 
normally for joint accomplishment. 

The Award Committee is to consist 
of the members of the Advisory Board 
of the Engineering Mechanies Division, 
who will recommend nominees for form- 
al action by the Board of Direction. 
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Tacoma Host City to Pacific Northwest Conference 


Arrangements have now been com- 
pleted for the Twelfth Annual Confer- 
ence of the Pacific Northwest Council, 
to be held in Tacoma, Wash., April 22 
and 23. On hand to weleome members 
and their wives at the opening luncheon 
on Friday, April 22, will be the Hon. 
Albert D. Rosellini, governor of Wash- 
ington; the Hon. Ben Hanson, mayor 
of Tacoma; and Harold A. Hagestad, 
president of the host (Tacoma) Section. 

Technical sessions, under the chair- 
manship of Dr. Arthur Anderson, will 
feature three top-flight papers. They 
are “Frontiers of Civil Engineering in 
Radar Photogrammetry,” by Prof. C. 
L. Miller, of Massachusetts Institute 
of Technology; “Limit Design in Con- 
crete,” by Allen H. Mattock, senior de- 
velopment engineer for the Portland 
Cement Association, Chicago, IIl.; and 
a panel discussion on “Some Aspects of 
Riveted Plate Girder Research,” head- 
ed by Prof. Desi Vasarhelyi, of the Uni- 
versity of Washington. 

The stag party program, Friday 
night, will present ASCE President 
Frank A. Marston, whose talk will cent- 


er on highlights in ASCE progress, anil 
William A. Bugge, director of highways 
for the State of Washington, whose 
topic will be “Frontiers in Highway 
Engineering and Progress.” 

Saturday morning buses will leave 
the headquarters hotel, the Winthrop, 
for the Hood Canal Floating Bridge, 
now under construction. An article in 
the December 1959 issue gives details on 
this interesting project. After inspect- 
ing the bridge, the group will go by 
bus to the Bremerton Navy Yard for a 
visit to the largest dry dock in the 
world, which is under construction 
there. 

New officers will be installed Satur- 
day night. The theme of the Saturday 
night program is South Sea Islands, and 
there will be a Hawaiian Laua and Sa- 
moan Sword Dances. For this event the 
engineers will wear flowered 
shirts and their ladies flowered Ha- 
waillan dresses. 

In conjunction with the conference, 
the ASCE Executive Committee and 
the Pacifie Northwestern Conference 
of Local Sections will meet in Tacoma. 


sports 





George Washington Survey Office Dedicated 


ASCE Director Daniel B. Ventres attended dedication of the George Washington Sur- 
vey Office on February 20. Ceremonies were sponsored by the George Washington 
Boyhood Home Restoration, Inc., a voluntary group pledged to restore Ferry Farm, 
where Washington lived between 1738 and 1752 and where he learned to survey. 
In front row Capiain Ventres discusses surveying instrument similar to the one Wash- 
ington used with Michael F. Doyle who is holding the instrument. In back row are 
directors of group: Alfred W. Garnett, William H. Kilian (president of group), C. B. 
McDaniel (in doorway), Nile Straughan (no hat), Walter N. Chinn, Jr., Edward H. 
Cann (no hat), Lawrence G. Hoes, Oscar H. Darter (no hat), and Kenneth S. Coe 


(no hat). 
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Arthur W. Crouch (left) received the R. Paul Farrell Award of 
Merit given by the Nashville Chapter of the Tennessee Society 
of Professional Engineers at the All Engineers’ Dinner held 
during Engineers’ Week. The award, which has been given 
only twice in the past eleven years, goes for “contributions to 
the community and the engineering profession.” In this photo 
Mr. Crouch receives the congratulations of John R. Hollinshead, 
award chairman for the Nashville Chapter, TSPE. Both Mr. 
Crouch and Mr. Hollinshead are members of the Nashville 
Section of ASCE. 


ASCE Sections Take Part 
in Engineers Week 


Engineers’ Week, held late in February Week in Boston, Asa 8. Knowles, presi- vantage of its technological potential 


he auspices of the National So- dent of Northeastern University, ad- are: (1) Encouragement of able American 

i of Professional Engineers, was dressed the joint group on the “Chal- youth to become engineers, scientists, 

uked by many dinners and special pro- lenge to Engineers for the 1960's.” The and technicians; (2) encouragement of 

All over the country ASCE Sec- substance of Dr. Knowles’ talk was that, continuing education for engineers and 

oied Jocal groups of the other “Scientists and engineers must become scientists; (3) encouragement of interna- 

ties in joint tribute to the an influence in politics, and they must tional centers for advanced study; (4) 

mike themselves understood by politi- promotion of international standards; 

m meeting of the Engi- clans.” and (5) encouragement of research and 
ties of New England and \ccording r. Knowles, the chal- development 

isetts Society of Professional lenges which engineers must face and re- More than 600 engineers attended the 


which marked Engineers solve if our nation is to take full ad- luncheon meeting. 


Washington Award Goes 
To Electrical Engineer 


Herbert Payne Sedwick, a member 
of the AIEE and leader in the electric 
and gas utilitv industry, is winner of 
the Washington Award for 1960. He 1s 
cited “for leadership and achievement 
in electric and gas utilities, for true 
service in edueational and = humani- 


Central Pennsylvania Section of ASCE was host during Engineers’ Week to the 
Harrisburg Chapter of the Pennsylvania Society of Professional Engineers and the 
Engineers Society of Western Pennsylvania. Here, in usual order, are Robert H. 
Klucher, president of Central Pennsylvania Section; Louis Shope, president of Harris- 
burg Chapter of Pennsylvania Society of Professional Engineers; P. E. Tillison, former 
president of ESWP; and Park H. Martin, Honorary Member of ASCE and Secretary of 
Highways in Pennsylvania. In the featured address, Mr. Martin reviewed Pennsyl- 
vania’s highway program. Mr. Klucher, district engineer of the Pennsylvania Depart- ° 
ment of Highways at Harrisburg, is being transferred to Pittsburgh. He will be tarian fields for developing voung engl- 
succeeded as Section president by John R. Deitz. neers. Presentation of the award to 

Mr. Sedwick took place at a dinner 

sponsored by the Western Society of 

Engineers in Chicago late in February. 

In his forty-five vears of service to 
the utility industry, Mr. Sedwick has 
been responsible for many innovations 
and improvements. At the time of his 
retirement in 1958 he was executive 
vice president of the Commonwealth 
Edison Company and president of its 
Public Service Division. As member 
and president of the Western Society 
of Engineers, he has been instrumental 
in organizing the society’s Young Engi- 
neers Forum. 

The Washington Award is adminis- 
tered jointly by the four Founder So- 
cieties and the Western Society of En- 
gineers. It was established in 1916 by 
the late John W. Alvord, Honorary 
Member of ASCE. It is given annually 
“for accomplishments which preemi- 
nently promote the happiness, com- 
fort, and well being of humanity.” 
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JOB REPORT: NELSON Stud Shear Connectors In Composite Bridge Construction NELSON Stud Shear Connectors 
provide greater design flexibility... faster 
installation. .. more efficient concrete com- 
paction,..equal shear in all directions 
...permanent hold-down and less beam 
distortion than obtainable through the use 
of other connectors. 


é : 


COMPOSITE CONSTRUCTION* 
specified for new Long Island expressway 


Structural and economic advantages, as typified in this new Roslyn, Like, 
expressway, prove the increasing acceptance of composite constructioneee 


tS 


*A steel and concrete composite beam is made up of three essential elements: A steel beam, @ reinforced LONG ISLAND EXPRESSWAY (Guinea Woods 
concrete slab, and shear connectors. Horizontal shear is transferred to the beam through the shear devices Road, Roslyn, L.I.) Designers: New York 


which join the slab to the beam in such a way as to cause the concrete and steel elements to act as a unit. State Dept. of Public Works. Consulting Engi- 
neers: Andrews & Clark. General Contrac- 


= , . ters: Tuckahoe Davis Construction Co. 
A composite structure is stronger and stiffer than a non-composite structure Stee! Fabricator: Central Iron Works. 


Shear Connector Applicator-Contractors 
consisting of the same beams and slab. Composite design provides a substantial W.- R. Johnson, Jr., Associates, Inc. 
decrease in beam depth or economical use of rolled sections for longer spans. 

And with this method of design your structures possess overload capacity and 
toughness substantially in excess of the overload capacity and toughness of non- 
composite structures, This, plus the ease and speed of construction, the clean, 
esthetic appearance and simplicity of design warrants the investigation of 
composite construction for your next job. Nelson Stud Welding Division, 


Grecory Inpustries, Inc., Dept. 10, Lorain, Ohio, 


@ cost-saving product of 


Sid Welding GREGORY INDUSTRIES, INC: 


LORAIN, OF/90 
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E. L. Chandler First Winner of Professional Award 


The Professional Achievement Award 
Was officially instituted by the Board of 
Direction during its New Orleans Con- 
Qn unanimous recom- 
Prac- 
Committee, the Board 
E. Lawrence 


vention meetings 
mendation of the Conditions of 
tice Executive 
also voted to desigate 
(handler the first recipient of the Pro- 
Achievement Award. Mr. 
Chandler is retiring this spring from 
~ Assistant Secretary of ASCE 


vears of service to the So- 


~sional 


luis post 
iter many 
eyes 

The new 


1959 with 


established in 
contributed by Ed- 
Director and 
Its pur- 
importance ol 


ward was 
funds 
mund Friedman, former 
Viee President of the 


we Is 


Society 
to recognize thi 
professional attaimment in the advance- 
scence ind j 
ix defined by the Consti- 


ment of the protession Of 
engineering” 
tution of the Society 
According to rules of award. estab- 
lished by) the Board, the 


ise mnually ton memb« r ol the So- 


iW ird Ix TO be 


contri- 


stutus ol 


who is judged to have 


substantially to the 


the engineering profession by: 


E. LAWRENCE CHANDLER 


1. Exemplary professional conduct 
in a specific outstanding instance. 


2. An established reputation for pro- 


fessional 


3. Objective and lasting achievement 
conditions under 


service. 


in improving the 
which professional engineers serve in 
public and private practice. 


4. Significant contribution toward 
improvement of employment conditions 
among civil engineers. 

5. Significant contribution 
improving the professional aspects of 
civil engineering education. 

6. Professional guidance of qualified 


toward 


young men who would seek civil engi- 
neering as a career; and professional 
development of young civil engineers in 
the formative stages of their careers. 

7. Other evidence of merit which, in 
the judgment of the Award Committee, 
shall have advanced the Society’s pro- 
fessional objectives. 

The award is to be made once each 
year when, in the judgment of the 
Award Committee, a suitable candidate 
is available. Only one recipient will be 
named in any year, and no recipient 
may receive the award more than once. 
The Award Committee is to be the 
Executive Committee of the Commit- 
Its re- 
commendation, accompanied by an ap- 
reported 


tee on Conditions of Practice. 


propriate citation, is to be 
to the Board of Direction annually, at 
the Summer Convention. 








SOCIETY AWARDS 
DANIEL W. MEAD PRIZES: 
FREEMAN FELLOWSHIP: 

ERNEST E. HOWARD AWARD: 

J. WALDO SMITH HYDRAULIC 


FELLOWSHIP: 
RESEARCH FELLOWSHIP: 


AND FELLOWSHIPS AVAILABLE 


1960 contest closes May 1, 1960. See 1960 Of- 
ficial Register, page 149, and July 1959 issue of 
CIVIL ENGINEERING, page 66. 


1960 contest closes April 15, 1960. See Official 
Register, page 154. 


Closing date Feb. 1, 1961. See Official Register, 


page 148. 


1961-62 contest closes April 1, 1961. See Official 
Register, page 156. 


1961 contest closes Jan. 1, 1961. See Official 


Register, page 156. 





Pacific Southwest Student Conference 


For the first time, this vear’s Pacific 
Southwest Student Chapter Conference 
will be he ld sia 
part ol 


separate meeting in- 
the annual Pa- 
cific Southwest Conference. Host to the 


tead of as a 


two-day meeting will be the University 
of Nevada Student Chapter at Reno, 
Nev. The dates will be Saturday and 
Sunday, May 7 and 8. The program 
started early Saturday, with 
for 8:30 to 9:15 a.m. 


will get 
registration set 
The morning will be devoted to busi- 
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ness, and the afternoon to the annual 
Student Paper Announce- 
ment of the winners will be made at 
the evening banquet, set for 7:00 p.m. 
Clair Hill, president of the Sacramento 
Section and a consulting engineer of 
Redding, Calif., will be the featured 
banquet speaker. 

On Sunday, May 8, there will be field 
trips to Squaw Valley, site of the Win- 
ter Olympics, and to Virginia City, 
famous and colorful old mining town. 


Contest. 


Engineering Curricula 
Conference Set for July 


The scope and content of civil engi- 


neering curricula of the future will be 
the business of an open conference to be 
held at the University of Michigan, July 
6-8, 1960. In anticipation of the summer 
thirtv engineers and educa- 
held three-day 


planning conferences at Cooper Union's 
northern 


conference, 


tors have already two 


Green Engineering Camp in 
New Jersey. 

Every university having an accredited 
civil engineering department will be in- 
Michigan 


meeting which will consider requirements 


vited to send a delegate to the 
and trends of undergraduate civil engi- 
neering Results 
mendations should have far-reaching ef- 


education. and recom- 
fects on civil engineering teaching in the 
United States. 

The conference, co-sponsored by the 
American Society of Civil Engineers, the 
American Society for Engineering Edu- 
cation, and Cooper Union, was made pos- 
sible by a grant of over $40,000 from the 
National Science Foundation. 

Further information and registration 
material may be obtained from Dr. Felix 
A. Wallace, Cooper Union, New York 3, 
i 
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End span beams are 42’ 7” long. 
All beams have a depth of 45’, 


Beam placement nears comple- 
tion. Center span beams are 
67’ 8” long. 


Owner: 
North Dakota Highway Department 


Contractor: 

Otto J. Eickhof & Sons, Inc., Crookston, Minn. 
Manufacturer of Prestressed Beams: 

Concrete Sectional Culvert Co., Fargo, N.D. 


a 
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Prestressed | 


Concrete 
for NORTH DAKOTA BRIDGE 


As the Interstate Highway program moves forward, an increasing per- 
centage of its structures is being designed for prestressed concrete 
beams. The reasons: low first cost, minimum maintenance, fast, easy 


erection, and attractive appearance. 

A recent example is this bridge over new Interstate Route 94 near 
Fargo, North Dakota. It is constructed of 16 prestressed I beams, 
eight of which are 67’ 8” long; the other eight are 42’ 7” long. 

In the manufacture of these beams, Concrete Sectional Culvert Com- 
pany used Lehigh Early Strength Cement for maximum production 
efficiency. Early removal of units and quick re-use of casting beds 
permitted a most economical casting cycle. 

This is typical of the advantages of Lehigh Early Strength Cement in 
modern concrete construction. Lehigh Portland Cement Company, 
Allentown, Pa. 


L 


H 
owe eae § 


LEHIGH 
CEMENTS 
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The Younger Viewpoint 





Committee on Younger Member Publications 
Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. I., N. Y. 


Zone |! Zone Il 


Albert C. Nelson 
250 N.E. 51st Street 
Miami, Fla. 


Donald Kowtko 
289 Foxhill Road 
Denville, N. J. 


D. Linzing, Zone IIT re presenta- 
month’s edito x 

Where ASCE Fails—-One Associate 

Member's Opinion 


Originally printed in the Illinois Sec- 
tion Newsletter and reprinted in the 
Wisconsin Newsletter, the fol- 


letter is published for 


section 
lowing hereby 
national discussion, rebuttal, and intro- 
spection, 
Gordon J 


in writing some of the 


Stepanek was asked to put 
reasons why he 
did not take a 

ASC] In response 
submitted the 


more 
to this request, Mr. 


active part in 
Stepanek following an- 


swer: 


“During the idealistic college and early 
post-college vears, affiliation and activity 
ASCE was a svmbol of 


in the status 


ind a way of asserting my willingness to 


serve society. I was proud to belong. 
“Tn those davs my goals were altruistic. 
Gradually, 


things 


as so often seems to be the 
wav of as personal contacts ex- 


pand beyond those of similar training 


and aspiration, my interests changed 


more and more to the mundane 

“T found that practically all my friends 
in other work were not content to merely 
serve, but wanted specific appreciation 
for their effort—usually money and posi- 
tion. The healthy, competitive struggle 
of a capitalistic society became real 

“Then I realized that many of the older 
ASCE members had known the impor- 
economic 


tance of this competitive 


struggle, but. were assuming the role of 
‘financial martyrs.’ 

“T became disillusioned when the old 
timers bragged about their low starting 
wages as compared with the “excessive” 
salaries of today’s graduates. I became 
discouraged when thev talked about long 
hours of difficult 
small appreciation 


painstaking work for 
as the proper birth- 
right of engineers—before, now and for- 
ever! It became my belief that toil with- 
out proper appreciation in return may be 
suitable for stupid animal, but is degrad- 
ing for an educated man. It became my 
opinion that ASCE members fear admit- 
ting to themselves that in our complex, 
expanding world the engineer must sell 
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Zone Iil Zone IV 


Judd Hull 
3178 Almeria 
San Pedro, Calif. 


Walter D. Linzing 
4751 No. Paulina 
Chicago 40, Ill. 


the high value of his important: work 


in a competitive market—competing 
against other segments not against fellow 
professionals. Altruism will not do it. 

ASCE are 
the advancement of the science and pro- 


ASCE efforts to- 


“The stated objectives of 


fession of engineering 
ward promoting the advancement of the 
science of engineering can only be com- 


mended If this were the onlv obj« ctive, 
the ASCE would, in my opinion, be a 
Concerning the advance- 


great success. 


ment of the profession, in my opinion, 
the ASCE loses out to other engineering 
groups in a competitive field 

“A moral man wants to ‘give’ to his 
ASCE has not earned 


an exclusive franchise to receive.” 


profe Ss1on, but the 


One of the first reactions to the letter 
came from one of the older members of 
the Illinois Section, a member of the 
local board of directors who felt that the 
analogy to “a stupid animal” left some- 
thing to be desired. Other comments are 
welcome, and a selection from them will 


be presented in this column. 


ASCE Interested in Younger Members 


The Committee on Younger Members, 
under the chairmanship of John Hein- 
zerling, met in Chicago in January to 


discuss ways of helping the younger 
member in ASCE. Also present, in addi- 
tion to the committee members, were 
Stuart Kirkpatrick and Otis Gouty, As- 
sistants to the Secretary of the Society. 
things discussed at the 


weekend meeting, a three-point program 


Among many 


emerged as the focal point of committee 
action. Younger members of the ASCE 
should be interested to know that the 
committee is actively implementing the 
following program on their behalf: 

1. Sending letters to employers of en- 
gineers asking them to encourage and 
permit vounger engineers to participate 
in ASCE activities and meetings. 

2. Working for 
Younger Viewpoint” of 
to the younger members of ASCE. 

3. Distributing ECPD 
Council for Professional Development) 
kits to all new members entering ASCE. 


ways to make “The 
greater service 


(Engineers’ 


The main objective of the Committee 
on Younger Members was stated to be 
the professional development of the en- 
gineer in our society. 


Suggestions 


To create greater interest in and more 
contributions for “The Younger View- 
point,” the Illinois Section board of di- 
rection has established a Younger View- 
point Committee. Bill Walker and Sven 
Johnson have been appointed to the 
committee and already have run several 
articles in a “Younger Viewpoint” col- 
umn in the Section newsletter. 

The Wisconsin Section has established 
a Younger Member Activities Commit- 
tee. Among its responsibilities is to in- 
tegrate vounger members in Local Sec- 
tion affairs and to “report. and recom- 
mend to the Board on matters of interest 
and concern to younger members.” 
Chairman of the committee is Eugene 
Murawski, assisted by Duane Hinz, co- 
chairman. 

Other 


vounger 


Sections interested in their 


members are encouraged to 


adopt. similar programs. If Associate 


Members will take it 
to develop such action, it is reasonable 


upon themselves 
to assume that their local boards will be 


receptive to the ir ide as, 


The Stock Market 


One of the most important things to 
the voung man is his investment pro- 
gram. As he provides for immediate 
needs, his family, and is adequately in- 
sured, he looks for investment oppor- 
tunities. The sooner he is able to start an 
investment program, small though it 
mav be, the greater are his chances of 
capital growth in our American system 
of free enterprise. A steadily rising in- 
come from prudent investments can, over 
the vears, provide substantial additional 
vearly income and can add greatly to the 
retirement fund or plan. One 
vehicle of investment, of course, is in 
the stock and bond markets. It is inter- 
that both the Illinois and 
Wisconsin Sections presented programs 
in the month of March on the stock 


market and its future. 


base of 


esting to note 





ASCE Membership as of 
March 9, 1960 

10,933 

15,880 

18,016 


Fellows 


Members 


47 
44,970 
42,350) 
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¢¢Our detailed 
analysis proved 
the Bendix G-15 


computer 
the soundest 
purchase. 

Here’s why”? 


eek 


ROBERT C. MEISSNER, 
PRESIDENT, 


MEISSNER ENGINEERS, INC. 
CHICAGO, ILLINOIS 


Over 200 firms are enthusiastic users of the Bendix G-15 computer. Many, like the consult- 
ing engineering firm of Meissner Engineers, Inc., are involved in the heavy construction 
industry. Before purchasing, Meissner meticulously studied all medium-scale computers. 
“Only the G-15 gives us the speed, expandability, price, and ease of operation we require,” 
says Mr. Meissner. 


Mr. Meissner continues: 


Speed: “The G-15 is faster than other com- The G-15 is the leader in its field for many 
puters in its price range, and for many other reasons as well: A price much lower 
problems gives us the answers we need than any other medium-scale computer, a 
in less than 1% of the time required by built-in, magazine-loaded photoelectric 
manual methods.” paper tape reader, and tape punch as 

“a , : standard equipment, an active user’s group 

Expandability: “The variety of accessories that <r car ma of proven sition 

for the G-15 is a very important feature. and fast, nationwide service. 

As we developed and expanded our ap- 

plications, we added magnetic tape units, G-15’s are being applied successfully in a 
punched card equipment, great many fields — business data pro- 
and other special acces- cessing, scientific and engineering calcula- 
sories.” tions. Write us your specific problems. 


Ease of Operation: “Our en- 
gineers find the G-15 Inter- 
com 1000 programming 
system easy to master. It 
permits them to write ver- 
satile programs which can 
handle practically all of DIVISION OF BENDIX AVIATION CORPORATION | 

our problems. 

DEPT. P-17 


LOS ANGELES 45, CALIFORNIA 
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Steel members provide better clearance, faster construction on Brady Street Interchange. 


part of the es 
carries the Penn Lincoln Parkway and U. S, 
Derow: = 


Routes 30 and 22 a1 : ~ 


Brady Street Interchange, Pittsburgh, Pa., — (er nal | a . 
$100 million highway job, eels wee 
— 

















\ 


\ 


Keep our roads on the GO ' 








Steel is used 
for 80% of the bridges 


designed by Richardson, Gordon and Associates, Pittsburgh, Pennsylvania 


By using steel for the nine structures comprising 
the complex Brady Street Interchange in down- 
town Pittsburgh, Richardson, Gordon and Associ- 
ates avoided extra engineering costs, kept traffic 
tie-ups to a minimum, and held grades within 
practical limits. The hilly terrain in Pittsburgh 
imposes severe restrictions on the designer. Steel 
saved valuable inches of clearance, and every inch 
saved meant improved interchange layout. 

The firm of Richardson, Gordon and Associates 
has had a major role in engineering such impres- 
sive projects as the $50 million section of the 
Indiana Toll Road, involving the Gary-West Inter- 
change near the Chicago city line; relocation 
studies of the $38 million Interstate project from 
the California line to Reno, Nevada, and design 
of a part of it; and $100 million worth of highway 
relocation and new expressway construction in 
the Pittsburgh area. 

Mr. Richardson says that they enjoy designing 
with steel . . . it’s a versatile working material, and 
they know exactly what its performance will be. 
More than 80% of their bridge designs employ 
steel throughout. Steel can be transported rapidly 
and in great quantities when long distances are 
involved. Since all projects are handled on a time 
schedule, this feature alone could mean the differ- 
ence between profit and loss on a given job. Then, 
too, steel is not difficult to handle, when being 
transported or placed in a structure. 

Increased facilities. Because of the vigorous, ever- 
expanding demand for steel structures, United 
States Steel has greatly expanded its facilities for 
the manufacture of structural-shapes and plates. 
You can confidently design in steel—the material 
that offers most—knowing that steel will meet your 


needs and be available. USS is a registered trademark 


Mr. George S. Richardson, Senior Partner of Richardson, 
Gordon and Associates and Mr. James H. Morehouse, 
Partner, examine scale model of Brady Street Interchange, 
Pittsburgh. In the background is photo of the Delaware 
River Turnpike Bridge which won Honorable Mention— 
Class | in the 1956 Annual Bridge Competition of the 
Institute of Steel Construction. 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron— Fairfield, Alabama 

United States Stee! Supply — Steel Service Centers 
United States Steel Export Company 


United States Steel 





NOTES FROM 


THE LOCAL SECTIONS 





(Copy for these columns must be received by the fifth of the month preceding date of publication) 


The newly formed Structures Division 


f the Georgia Section eld its first meet- 


on February 19. There were 22 present 
n excellent talk by Jim Fincher on 
Use of Computers 


on Design.” 


to re ich the Moon 


within the next 


il enurs 1¢ isible 
even Mars 
if funds are 


quarte! 
ivailable for con- 
esearch TI is was the thesis of 

the principal talk at the Maryland Sec- 
tion’s Februarv meeting. Defining space 
is one step bevond imagination,” Les 
KX. Fero, project engineer for the 
Gilenn | M irtin Company sald that the 
ind present-day 


concepts of 


galaxies ind Space travel ine 


limited only by t boldness of the imag- 


tist delving into the 


The investigation and construction 
techniques ol underground storage cayv- 
ms within rock formations were dis- 
cussed by Daniel Geary, project engmeec: 
with Fenix & Scisson, Inc., at the Phila- 
dephia Section’s February 9 mecting 
Since these caverns are usually con- 
tructed at de pths of 300 to 400 ft hye low 

the designer must be constantly 
ilert to the dangers of faults, fractures 
ind unfavorable geological formations 
Several key reasons why the method is 
suitable for certain tvpes of liquified pe- 
troleum gases in selected regions of the 
country are the relatively low cost, land 
irea availabilitv, advantages of constant 
underground temperatures, ind higher 
safety factors relative to fire hazards (as 


from lhghtning), and tornado damage. Of 


the 28 underground caverns constructed 
in the United States, Mr. Geary’s Com- 


pans has comple ted 24. 


Highlight of the February 16 meeting 
of the San Francisco Section was the pres- 
entation of the Daniel W. Mead Prize 
to L. G. McLaren by ASCE Vice Presi- 
dent Lawrence Elsener. Mr. McLaren was 
1959 student winner of the Mead Prize 
for his paper on the “Responsibilities of 
the Engineer to his Emplover.” Before 
idjoiming for the evening, Kenneth M. 
Hoover, chief engineer of the Bay Area 
Rapid Transit District, gave a talk on 
the problems confronting the transporta- 
tion svstems in the area and _ the pro- 


vosed solution 


CGiuest spr aker at the February 12 meet- 
ing of the Spokane Section was David C 
CGuilbert, manager of the Inland Auto- 
\ssociation and secretary of the 


Spokane County Good Roads Associa- 


mobile 


tion. His talk was on impending legisla- 
tion at both state and national level in- 
volving improved highways and_ public 


roads, 


The Tacoma Section recently named 
Walter A. Bugge, director of the Wash- 
ington State Highway Departme nt 


ind vice president of the American 
Road Builders 


of the Year.” The award is given by the 


Association, “Engineer 


Section to the engineer 1n the area who 
has been most outstanding in the engi- 


neering profession and public service. 





Attending winter meeting of the North Carolina Section in Raleigh are (left to right) 
L. C. Cheek, city engineer of Charlotte; Prof. John W. Horn, secretary-treasurer of the 
North Carolina Section: Carl W. Mengel; Joseph N. Stribling; and T. P. Noe, Jr., presi- 
dent of the Section. During the program Mr. Cheek presented Life Membership Cer- 
tificates to Carl W. Mengel, Joseph N. Stribbling and Clayton L. King (in absentia). 
Other new officers not shown here are C. R. McCullough and R. S. Rawlins. 


ASCE CONVENTIONS 





RENO CONVENTION 


Re no, Nev. 
June 20-24, 1960 


ANNUAL CONVENTION 


Boston, Mass. 
Hotel Statler 
October 10-14, 1960 


PHOENIX CONVENTION 


Phoenix, Ariz 
Hotel Westward Ho 
April 10-14, 1961 


DISTRICT CONFERENCES 





DISTRICT 9 COUNCIL 


Columbus, Ohio 
April 29-30, 1960 


Host 
Central Ohio Section 


PACIFIC NORTHWEST 
COUNCIL 


Tacoma, Wash. 
April 22-23, 1960 


Host 


Tacoma Section 


TECHNICAL DIVISION 
MEETINGS 





ENGINEERING MECHANICS 
DIVISION CONFERENCE 


Lafave tte, Ind 
Purdue University 
May 5-6, 1960 


Sponsore d by 
Engineering Mechanics Division 


RESEARCH CONFERENCE ON SHEAR 
STRENGTH OF COHESIVE SOILS 


Boulder, Colo. 
University of Colorado 
June 13-17, 1960 


Sponsored by 


Soil Mechanics and 
Foundations Division 


HYDRAULICS CONFERENCE 


Seattle, Wash. 
University of Washington 
August 17-19, 1960 


Sponsore d by 
Hydraulics Division 


CONFERENCE ON ELEC- 
TRONIC COMPUTATION 


Pittsburgh, Pa. 
Hilton Hotel 
September 8-9, 1960 
Sponsored by 


Structural Division 
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“Not a ‘comeback’ in 18 years” 
... with Transite Sewer Pipe 


says Anthony Garcia, President 
Allerton Construction Co., New York 


la my eighteen years of installing Transite 
sewer mains and house laterals, I have never 
had a ‘comeback’ because of line failures. 
Most of the installations have been 100% 
under water. Therefore, tight joints that stay 
tight are absolutely essential! For these rea- 
sons Transite has always been my choice for 
sewer line service. I never worry about pass- 
ing leakage or infiltration tests. I play it safe 
—with Transite.” 


JOHNS-MANVILLE 


April 1960 


You’ll want to read how 

Johns- Manville Transite® 

Pipe has helped other con- 

tractors increase their profits 

and productivity ... in 

the informative and _ inter- 

esting new, 8-page booklet, 

TR-206A. Send for it now! Address Johns- 
Manville, Box 14, New York 16, New York. 
In Canada, Port Credit, Ontario. 


PRODUCTS 
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Detroit Councilman Eugene I. Van Antwerp (second from left) received his Life Mem- 
bership Certificate at the March meeting of the Michigan Section. Taking part in the 
presentation are (in usual order) Stuart B. Maynard, Robert B. Harris, Creighton C. 
Lederer, Austin J. Miller, Franklin H. Chapin and Leonard L. Klein. Councilman Van 
Antwerp, who served as mayor of Detroit in 1948 and 1949, spoke appropriately on 


the engineer in public service. 


Executive Secretary 
William H. Wisely 
(left) was featured 
speaker at the Kan- 
sas City Section’s 
February meeting 
with a talk on the 
value of ASCE mem- 
bership for the pro- 
fessional man. He is 
shown with Section 
President Jack Daily 
(center) and ASCE 
Director N. T. 
Veatch, who accom- 
panied Mr. Wisely 
on part of his tour of 
Midwest Sections. 


The Panama Section had as guest of honor and speaker at its February meeting Lt. 
General Emerson C. Itschner (second from left), Chief of Engineers of the U. S. Army. 
Listening to the talk on the world-wide activities of the Corps of Engineers are (left 


to right) Lt. Col. Robert D. Brown, Jr., engineering and construction director of the 


Panama Canal Company; Joseph M. Cooke, president of the Panama Section; and 


Gale A. O'Connell, secretary-treasurer. 


ee ~~ . ; 
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«meetings on the fourth Friday 


LOCAL SECTION 
MEETINGS 





Akron—Regular monthly meeting at 
the Hotel Belden in Canton, Ohio, on 
Thursday, April 21 

Georgia— Regular monthly meeting at 
the Architects and Engineers Institute 
on May 6. The Student Chapter of Geor- 
gia Tech will have charge of the pro- 
gram. 

Ilinois— Weekly luncheon meetings at 
the Engineers’ Club in Chicago every 
Friday, at 12 noon. 
monthly 


} 


Intermountain — Regular 
of each 


month: evening meeting of the South- 
ern Utah Branch at the Columbia Iron 
Mining Company Office Building in 


Cedar City on April 20, at 7:30 p.m. 


Metropolitan—Regular monthly meet- 
ing sponsored by the Sanitarv Engineer- 
ing Seminar Group at the Engineering 
Societies Building on April 20, 7:00 p.m. 


Oklahoma—Dinner meeting of the 
Tulsa Branch at Borden’s Brook Plaza 


Cafeteria on May 2, at 6:30 p.m. 


Philadelphia— Regular monthly meet- 


ing at the Engineers’ Club on May 10. 


Sacramento—Weekly meetings at the 
Elks Temple every Tuesday, at 12 noon. 


San Francisco—Regulai monthlv 
meeting at the Engineers’ Club on Tues- 
day, April 19 

Tennessee Valley—Spring meeting at 
The Manor in Asheville, N. C.. May 
13-14. 


Texas—Spring meeting 


bauer Hotel in Midland, Tex., April 


at the Schar- 


West Virginia—Joint meeting with 
the West Virginia University Student 
Chapter at Morgantown, W. Va., on 


April 29. 





Oregon Section President Walter J. Bush- 
nell (left) relinquishes his duties to in- 
coming President John T. Merrifield Oth- 
er officers installed at recent annual din- 
ner meeting were Holly A. Cornell, first 
vice-president; F. Stewart Brown, second 
vice-president; Robert L. Nordlander, 
treasurer; and Jack R. Gray, secretary. 
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effel Turbines 


AT WILBUR DAM 


In 1950, when the Tennessee Valley 
Authority decided to expand the capacity 
of the Wilbur Dam Power station, a Leffel 
vertical shaft propeller-type turbine was 
selected. This turbine is rated at 11,500 
HP, operating at 180 RPM under a net 
head of 67 feet. 


AT CHATUGE DAM 


The Leffel turbine at Chatuge Dam, 
another TVA installation near Murphy, 
North Carolina was also installed in 1955. 
This turbine is rated at 13,000 HP at 180 
RPM under a net head of 100 feet. 


AT NOTTELY DAM 


At TVA’s Nottely Dam on the Nottely 
River near Murphy, North Carolina the 
generator is driven by a Leffel turbine 
installed in 1955. This turbine is rated at 
21,000 HP, operating at 180 RPM under 
a 124 foot net head. 


These three turbines have given entirely 
satisfactory service from their initial 
installation, 


~ 


> he ; Pe . cs, ie a = — oo 
.. . AND SO CAN YOU 
Whatever your waterpower requirements you'll find Leffel turbines tops for efficiency 
and reliability. And Leffel engineers, drawing on nearly a century of experience, are 
available without obligation to help you plan the installation which will give you maximum 
power from available water. 
Whether you're planning the rehabilitation or expansion of existing facilities or the 
construction of a completely new installation, be sure to find out what Leffel can do to 
help you. 


THE JAMES LEFFEL & CO. 


DEPARTMENT C ¢ SPRINGFIELD, OHIO, U. S. A. 


MORE EFFICIENT HYDRAULIC POWER FOR 
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MACOMBER 


ALLSPANS 





Bowling Lanes—Wilmington, Delaware 


SPANS TO 120 FEET — 


Macomber high-strength ALLSPANS provide maxi- 
mum lateral rigidity and reserve strength. This quality 
product covers the entire span range to 120 ft. with- 
out excessive weight — simplifies your design task. 
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MACOMBER 


BOWSTRING 
TRUSSES 


Sugar Warehouse—Guatemala City, Guatemala 


STANDARDIZED TO SAVE DELIVERY TIME— 


Macomber standardized all sizes of BOWSTRING 
TRUSSES to speed fabrication and delivery to your 
building site. Combined with ALLSPAN Purlins, 
Macomber BOWSTRING TRUSSES provide the most 
economical solution to wide-span framing problems. 
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MACOMBER 


V-LOK 
ca MACOMBER 
(nye ENGINEERED 
STEEL FRAMING 


Your complete one-source supply 
for all structural steel 
requirements. 


The Macomber line of structural framing anticipates 
every structural framing need. More than 36 years 
of pioneering experience in the design and crafting 
of framing steel are inherent in Macomber products. 
Integrity of manufacture plus nation-wide sales 
representation assure you ‘‘job-scheduled”’ delivery 
— complete product satisfaction. 


LATEST PRODUCT FACTS: 


Get your copies from your local Macomber Sales Repre- 
sentative or write today for these informative manuals. 
They'll save you time and money on your next job. 


MACOMBER 
ALLSPANS ' 


industrial Warehouse—Flint, Michigan 


NO ON-THE-JOB BOLTING, RIVETING, OR WELDING — 


Macomber V-LOK Interlocking Steel Framing re- 
duces erection time from weeks to days, adapts 
readily to any architectural layout, collateral ma- 
terials and mechanical installations. 


MACOMBER | sour 


CATALOG IN 
CANTON 1, OHIO SWEET’S 
oeeeeeeeeeereeeeeeeeeeseeeeeeeeee eee OR WRITE 


ALLSPANS ¢ V-LOK « V-BEAMS « V-GIRDERS FOR COPY 
BOWSTRING TRUSSES * ROOF DECK « STRUCTURAL STEEL 








COMPANY 








ADDRESS. 
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Optical Plummet 
solves problem on 
Niagara Power Project 


“Sometimes a seemingly little thing can make 
a big job easy,” says Frank Dickey, Project 
Engineer on the Niagara Power Project for 
Channel Constructors—a joint venture of Peter 
Kiewit Sons’ Co., Morrison-Knudsen Co., 
Perini Corp., and Walsh Construction Co. 

“We had an unusual problem here on ex- 
cavations for the 500-foot-wide channel which 
will handle the water for the new Niagara hy- 
droelectric plant. The conduits will pick up 
water from the Niagara River a couple of 
miles above the Falls and carry it under- 
ground through the city to an open channel, 
reservoir and 2,190,000-kilowatt power plant 
located several miles 
down the river. 

“The channel had to 
be cut from dolomite. 

We decided to line drill 

the full 105-foot depth 

at one time, using 6- 

inch diameter holes on 

5-foot centers. It was 

our intent to line drill 

the entire job, some 

1600 holes, before any 

of the excavation was 

finished to grade. This 

made it necessary to : ' 
devise a method of checking the holes for 
plumb from the surface so as to be sure that 
they did not deviate enough to get outside the 
tolerance allowed by the specifications. 

“We thought of several ways to do this but 
none very practical, until one of the men men- 
tioned having used a Gurley Optical Plummet 
Transit on another kind of job up in Canada. 
We decided to try the ‘bobless transit’ here. 

“We set up over the opening; then leveled 
the instrument with the North plate bubble 
over two opposing leveling screws. Then we 
sighted in the Optical Plummet and started 
moving the other two opposing leveling screws 
until we were able to pick up the light—by 


Frank Dickey (r.) checks Gurley Optical Plummet 
Transit on Niagara Power Project job. 


means of the ‘OP’—from a dime store flash- 
light which had been lowered into the hole by 
a string. 

“While moving the two opposite screws, we 
constantly checked the North plate vial to 
make sure that it remained level throughout 
the movement. After we picked up the light 
from down the hole, we moved the telescope 
until its bubble was in the center. When this 
was established, we read the vertical circle— 
this giving us the angle at which the hole had 
been drilled. 

“This proved to be accurate and a fast sys- 
tem for checking the holes and undoubtedly 
gave us a better job than we could have other- 
wise obtained. 

“This use of the ‘OP’ is a special case,” Mr. 
Dickey added. “But I'll bet there will be many 
other jobs that the ‘OP’ can lick. For years I 
cussed the plumb bob, especially when the 
wind was blowing...always wished someone 
would do something about it.” 

You, too, can do something about the plumb 
bob problem. Gurley built-in optical plummets 
eliminate outmoded bobs...save set-up time... 
improve accuracy. Bulletin OP-100 gives com- 
plete details on two models available. 





“Tips from The Surveyor’s Note- 
book”: We have collected the 
most helpful, most discussed 
pages from Series One and 
Two of “The Surveyor’s 
Notebook” in one 20-page 
book. These valuable field 
suggestions will help you 
use your own instruments 
with greater success. Write 
for your free copy. 








W. & L. E. GURLEY, 518 Fulton St., Troy, N. Y. 
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Surveying and Scientific Instrument Mokers 


Engineering and Surveying Instruments, Hydrological and Meteorological 
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LACLEDE =soms 


pre-assembled 


Specify Laclede the only spacer 
that has a welded, rigid pipe socket tc 
insure positive positioning of the free 
end of the dowel in either expansion or 
lolsligelaslelam elie} 


speed paving jobs 


Expansion sleeves, chairs and spacer bars are all precision shop 
welded...by Laclede...into a complete dowel assembly for 
expansion, contraction and construction joints. 


Delivered to the job site in a single, easy-to-handle unit that main- 
tains rigid alignment, Laclede’s new dowel assemblies speed paving 
jobs by cutting installation labor costs. Additional time and money 
can be saved by specifying Laclede dowel assemblies with dowels 
shop coated—ready for immediate installation. 


LACLEDE HIGHWAY STEELS 


@ prefabricated dowel units 

@ multi-rib round reinforcing bars 
@ center joints 

@ tie bars 

@ 7-wire strand for prestressing 
@ welded wire fabric 

@ recess joints 


ye M@ accessories 


LACLE 


LACLEDE STEEL COMPANY 


——_ ® SAINT LOUIS, MISSOURI + Producers of Steel for Industry and Construction 
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CONCRETE PERFORMANCE REPORT: 


PozzoutH helps Norfolk and Western Railway Company 
speed tunnel concreting operation and assure 
maximum durability on 8270-foot tunnel project. 


Sandy Ridge Tunnel—recently com- 
pleted Norfolk and Western Railway 
Company project near Carbo, Virginia 
—is described as the longest railroad 
tunnel in Virginia or West Virginia. 

Constructed to serve new coal mine 
properties developed by Clinchfield 
Coal Company, Division of The Pitts- 
ton Company, the arch-type tunnel 
represents the major part of a $7 million 
investment. The project also included 
the building of 6.3 miles of main line 
railroad and about 9 miles of spur and 
operation tracks. A concrete highway 
bridge and a concrete underpass were 


built to effect grade separation be- 
tween the railroad and a highway. 
Sandy Ridge Tunnel was constructed 
from both ends, and, when the tunnel 
bore had been completed, the concrete 
floor and ballast walls were poured in 
order that track could be laid in the 
tunnel. Track through the tunnel was 
laid in prefabricated panels and was 
completed in 3% days. Approximately 
5 miles of track had already been laid 
north of the tunnel, using material 
hauled in by trucks. This enabled the 
Railway Company to give quick service 
to coal mines developed by the Clinch- 


PLACING OF CONCRETE—The mix was 
pumped to the top of 27-foot high forms 
through 6-inch slick lines (foreground), then 
vibrated into place. Pozzo.itu helped pro- 
vide the exceptional workability required 
for this type of operation. 


field Coal Company. Two train move- 
ments a day were maintained through 
the tunnel during the concreting opera- 
tion with practically no delays to trains 
or the contractor's progress. 

The plan was a success—the result 
of extraordinary teamwork among 
the mine owners, Norfolk and Western 
Railway Company personnel, the con- 
tractor—and modern advances in con- 
crete technology. 

Boring and Mucking Out — Bor- 
ing of the Sandy Ridge Tunnel began 
at the south portal on July 3, 1957, 
and at the north portal on September 
27, 1957. The tunnel was holed through 
on May 17, 1958. During the 10% 
months from the start of the initial 
boring operation until the tunnel was 
holed through, approximately 190,000 
cubic yards of material—mainly seamy 
sandstone, unstable shale, and coal— 
were removed. 

The unstable nature of material sur- 
rounding the bore required installation 
of steel H-beam supports placed on 


an average of 4-foot centers. Four-and-- 


one-half million pounds of these 
structurals were used in the tunnel. 
In addition, 1-inch steel reinforcing 
rods were installed on 2-foot centers 
between the H-beams when the con- 
crete was placed. 

Designing the Concrete Mix — 
Primary requisite for the mix to be 
used in Sandy Ridge concreting opera- 
tions was that it develop high early 
strength—740 psi in 10 hours. This 


was to permit stripping of each 60-foot 
steel form so it could be moved to the 
next position and refilled every 24 
hours. A 3,000 psi compressive strength 
at 28 days was specified. 

Exceptionally good workability was 
also required of the mix to assure 
successful placing with pumped con- 
crete. And an extremely high degree of 
concrete durability was necessary to 
meet the 50 years service life anticipated 
for the tunnel. 

Work on design of the concrete mix 
to achieve this early form-stripping 
schedule and meet the other engineer- 


ing requirements, began six months 
prior to actual placing of concrete 
on-the-job. 

Norfolk and Western engineers and 
the contractor, Ralph E. Mills Com- 
pany, investigated the avatiability and 
quality of local materials. One-inch top 
size Pounding Mill stone and dole- 
mitic sand were decided upon because 
of their favorable durability record. A 
Type I cement was selected, and samples 
of these materials were forwarded to the 
engineering laboratory of The Master 
Builders Company in Cleveland, Ohio, 
where studies were made of the rate of 
hardening characteristics of concrete 
with various cement factors and 
admixture formulations. The rate of 
hardening test employed was the Bond 
Pin Pull-Out Method described in 
ASTM Proceedings, Vol. 57, 1957. 

The results of these studies were 
returned to Norfolk and Western 
engineers who analyzed the data and 
selected the following mix. For one 
cubic yard: 


Cement: 
Sand: 


517 Ibs. (5% sacks) 
1485 Ibs. 
Stone,(1”): 1800 Ibs. 

Water: 27 gals. 
PozzOLiTH: 1.375 lbs. (% Ib. per 
sack cement) 


Calcium Chloride: 11.0 lbs. 


This mix performed most satisfactorily 
and gave sufficiently high strengths 
(with a margin of safety) to permit 
10-hour form stripping at the 60° aver- 





nl tani 


NORTH TUNNEL PORTAL—The 
Sandy Ridge Mountain requir 
track grade. 


eat difference in elevation on the two sides of the rugged 
a 150-foot cut in the north approach to avoid excessive 


THE SANDY RIDGE TUNNEL project was planned and carried out under the general supervision 
of A. B. Stone, Norfolk and Western Railway Company Chief Engineer (since retired), 
Walter L. Young, present Chief Engineer, and B. E. Crumpler, Assistant Chief Engineer. 

N & W Resident Engineers, C. W. Fiery and W. B. Cole, supervised the building of the 


tunnel under the direction of Pocahontas Division Engineer, L. A. Durham, Jr. 
Contractor for the job was the Ralph E. Mills ey * ty of Salem, Va. and Frankfort, Ky. 


General Superintendent and Project Manager—J. 


Lipscomb. William Houston was 


Tunnel Superintendent at the north portal and Richard Bingham at the south portal, 
Concrete tunnel lining operations were directed by Gus McMullin. 


NEL 


age temperatures that prevailed in the 
tunnel. 

Mixing and Placing Operations 
—Concrete materials were dry-batched 
in 1% cubic yard lots then transported 
to a 2-cubic yard dual power paving 
mixer at the south portal. The 4-inch 
slump concrete was finally discharged 
into rubber-tired dumpcrete bodies for 
delivery into the tunnel. 

Concreting of the floor, curbs and 
footings proceeded immediately after 
the tunnel was holed-through. After 
curing was completed and tracks were 
laid, the tunnel opened for rail traffic 
on July 28, 1958—13 months after 
boring began. 

Concreting of the tunnel lining be- 
gan almost simultaneously at the mid- 
point of the tunnel and at the north 
portal. Two specially-fabricated, 60- 
foot long steel forms were used. 
Mounted on wheels, they were moved 
on 85-pound rails laid along the 
ballast wall. 

The form was filled by pumping 


concrete at a rate of 50 cubic yards per 
hour. An average of 330 to 400 obit 
yards was required for each 60 feet of 
tunnel lining. The concrete pump was 
part of a rail-mounted jumbo with 
two 6-inch diameter slick lines. 

The PozzoLiTH concrete mix had 
excellent coating of the aggregate and 
maintained its workability throughout 
the hauling and pumping operations. 
Only a few minor delays were encoun- 
tered in pumping the concrete due to 
blocked lines. 

The placing equipment was moved 
back and forth through the tunnel, 
alternately filling one form during the 
day shift and the other during the night 
shift. Twice daily, the jumbo was 
completely withdrawn and moved onto 
a siding to permit the coal-hauling 
operation previously described. 

POZZOLITH and Master Builders 
Field Service—A total of 61,870 cubic 


yards of concrete were placed in Sandy 
Ridge Tunnel. PoZZOLITH was used in 
approximately 50,000 cubic yards of the 
concrete and helped meet a broad range 
of engineering requirements. POZZOLITH 
was not tm in the concrete floor and 
ballast curbs in the tunnel. Compressive 
strengths that permitted 10-hour strip- 
ping of forms were easily and economi- 
cally achieved with a combination of 
Pozzo.itHand calcium chloride. Other 
benefits resulting from PozZOLITH in- 
cluded reduced shrinkage and cracking, 
lower permeability and increased bond 
to steel. 

From early planning through com- 
pletion of the job, Master Builders 
field men and the Company engineer- 
ing staff worked with the contractor 
to achieve uniform, superior quality 
concrete at lowest cost-in-place. 

To better meet concreting require- 
ments on your current and future 
projects—call in the local Master Builders 
field man. At no cost, he'll demon- 
strate— with your materials— how 
concrete produced with POZZOLITH 
becomes a more versatile and more 
useful building material . . . superior 
in performance, in quality and in 
economy to plain concrete or concrete 
produced with any other admixture. 


FORM STRIPPING—In spite of forms being 
stripped every 10 hours, this work was 
carried out with no interruptions to coal ship- 
ments through the tunnel. Smooth, crack- 
free concrete surfaces required almost no 
finishing. 


The Master Builders Company, Cleveland, Ohio « Division of American- Marietta Company 
The Master Builders Company, Ltd., Toronto, Ontario 


Represented in foreign countries by: 


Master Builders International, Nassau, Bahamas « Division of American- Marietta, C.A. 


Branch Offices in all principal cities. 


MASTER BUILDERS. 
POZZOLITH 


* Pozzo. ITH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 
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INCHES 


SHAKE-DOWN TEST FOR A ROCKET! 


OF A SERIES 


Intricate vibration studies that determine proper 
engine mounting points help Oldsmobile engineers 
design smooth, balanced Rocket Engine power. 


To tame the explosive fury of the modern high compression 
engine, Oldsmobile engineers have developed highly special- 
ized techniques in the field of vibration studies. The results 
of these studies produce Rocket Engine power that is 
balanced, controlled and exceptionally quiet under nearly 
every operating condition. Vibrations caused by the multitude 
of explosions in the cylinders—4800 per minute at 30 mph— 


are almost imperceptible in the passenger compartment. 


To thoroughly study an engine’s ‘“‘bending”’ characteristics, 
in both horizontal and vertical planes, the engine is sus- 
pended from a low spring rate nylon rope that isolates 
external interference. A shaker is used to excite the entire 


power plant and drive line to find the resonant vibration 
frequencies, generally in the 25 to 55 mph speed range. Then 
intensive analysis of the engine begins. At four inch intervals, 
a transducer in contact with the engine translates movement 
into a reading on an oscilliscope. From this information, a 
displacement curve is plotted showing exactly the ideal locat- 
ing points for the engine mountings—the “nodal points”. 
In addition, each engine accessory—generator, air cleaner, 
power steering pump, etc.—is studied so that no undesir- 
able resonant vibrations will occur. 


The quiet power, brilliant performance and solid quality of 
the 1960 Oldsmobile is a tribute to modern technology and 
craftsmanship. There’s never been another car like it! Visit 


your Quality Dealer soon and Quiet-Test Olds for ’60. 


OLDSMOBILE DIVISION @® GENERAL MOTORS CORPORATION 


Where Proven Quality is Standard! 


OLDSMOBILE > 
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| SPECIFY RODNEY HUNT 
| HY-Q SLUICE GATES sottom ctosure 
a and get these 6 design advantages 


y iY- 0'Sluice Gates Mean Construction Economies 


Because of the improved flow characteristics of the Rodney Hunt 
HY-Q sluice gate, a given volume of flow can be handled with a 
smaller gate size, narrower channel and lower channel walls than 
are required for a conventional gate. Thus there are often substantial 
economies effected in concrete construction. This improved flow is 
the direct result of the 5 other design advantages of the Rodney Hunt 
HY-Q sluice gate: 


#1 HY-0 Sluice Gates Assure Maximum Flow 
# HY-0 Sluice Gates Assure Complete Drainage 


#3 HY-0 Sluice Gates Eliminate 
Interference with Flow 


*A HY-0 Sluice Gates Assure 
Maximum Hydraulic Gradient 


#4) HY-0 Sluice Gates Permit 
Lowest Possible Invert 
























































All these advantages derive from the design of 
the resilient seal fastened to the bottom of the 
disc. The seal extends the full width of the disc 
and provides a cushioned closing at the stop bar 
flush with the invert. 





The HY-Q gate offers unmatched design flexibil- 
ity and construction economy for water control 
projects .. . with hundreds of gate sizes avail- 
able from 6" x 6" to 144” x 144” and larger to 
meet your specific design requirements. 








HY-Q SLUICE GATE ~ 


a product of 


RODNEY HUNT MACHINE 00, = a 


Water Control Equipment Division 


86 Water Street, Orange, Mass. 
Serving water control engineers with equipment and engineering 
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The largest share of that $58.8 million allocated by the 
FAA for fiscal 1961 airport aid is to be spent for construe- 
tion of runways, taxiways, and aprons at some 314 air- 


ports. (Sponsors match federal funds on a 50-50 basis.) 


! 
Runway construction will account for $24 million; taxi- 


ways and aprons, for $21.2 million. Of the remainder, $6.2 
million will go for land acquisition—mostly to obtain 


“clear areas” at the ends of the runways. 


4 bill CHR 9586), tossed into the Congressional hopper 
by Missouri's Representative Moulder, would require 
flatly that alternate specifications he prepared for “port- 
land cement concrete and asphaltic eoncrete OL Compa- 
rable design” for all highway work in which federal funds 
ire involved. Thus, a consultant's, or highway depart- 
ment’s opinion, as to which type of pavement best meets 
the project requirement would be subordinated to lowest 
bid price. (Incidentally, few give the bill much chance of 
ution this session, but the fact that it’s been introduced 
at all is evidence of some Congressional thinking on the 
matter.) 


Professionals—architects this time—lost very badly on 
one Washington front, when a House appropriations sub- 
committee okaved preparation of standard plans and 
specifications for Indian Bureau schools and other build- 
ings, by Bureau staff architects and engineers Archi- 
tects (March issue, page 94) had protested strongly, in- 
sisting that such standard plans are uneconomic. Most 
annoying to architects was the Bureau’s proud report 
that it had achieved savings by drastically cutting down 
classroom and dormitory space per child, eliminating 
covered outdoor spaces and multi-purpose rooms, shav- 
ing other requirements to such a point that (in the 
Bureau's own words), “Any further reductions would re- 


sult. in substandard structures.” 
* ok * 

The problem of air pollution is sure to get a thorough 
airing through the remainder of this vear and for several 
vears to come. A new Senate bill (S 3108), introduced 
by California’s Kuchel, provides for extended public hear- 
ings into the matter by the U.S. Surgeon General. The 
bill would also extend the life of the existing law bevond 
the expiration date of July 1, 1960, and remove an exist- 
ing limit of $5 million on annual appropriations for 
studies of the problem. There seems little doubt that 
Congress will approve. 


x * 


The Corps of Engineers will get one bit of new au- 
thority it has asked for this vear, will not get a second 
Almost, certain of approval is authority to make studies 
of river flood-plains, and to give official warnings to lo- 
cal communities that construction in certain areas is sub- 
ject to flood damage, the implication being that any 
subseque nt work would have a hard time getting govern- 
ment aid if it was damaged by floods. But Congress 
probably will not accept the Corps’ suggestion that “one- 
shot” appropriations be made for future civil works proj- 
ects, despite the obvious savings. The proble m is that 
one major long-term project (like Oregon’s $400-odd 
million John Day Dam) could unbalance the entire fed- 
eral budget. 


(Vol. p. 214) 


There will be no new stream-pollution legislation this 
vear, de spite the vehement spe eches of proponents, after 
the House failed to override a Presidential veto late in 
February. Congress passed a compromise measure (HR 
3610) calling for a $90 million annual program of federal 
grants to communities for pollution control works, de- 
spite Mr. Eisenhower's request for only $20 million for 
the program for fiscal 1961. As expected, the President 
promptly vetoed the new bill, and Congress did not 
override the veto. Failure of the new bill still leaves on 
the books the three-vear-old law that authorizes federal 
grants of up to $50 million vearly. 


Although no civil engineers were included in prelimi- 
nary lists of witnesses, there’s a lot of construction in- 
terest. in’ those hearings that began late last month 
(March 22) into “Frontiers of Atomic Energy Research,” 
before the Senate-House Joint Committee on Atomic 
Energy. First subject, up for discussion was “Project 
Plowshare,” which would include (among other matters) 
the use of nuclear energy for excavation, energy pro- 


duction, desalinisation of water. 
x * ¢ 


On atomic matters, there were these additional develop- 
ments: The Atomic Energy Commission let a contract 
(to Cleveland Pneumatic Industries, Inc.) for a vear-long 
survey of two Pacifie Ocean areas where low-level ra- 
dioactive wastes have been dumped since 1946, to wo 
what, if anything, has been the result. It is reported 
that scientists are now working out new techniques for 
exploring underground water resources, following down 
traces of tritium picked up by rainwater from fallout 
in nuclear bomb tests. 


sk 


Neither engineers nor architects are included in mem- 
bership of a 15-man committee set up by the U.S. Pub- 
lic Health Service and the American Hospital Associa- 
tion, to develop principles for community-wide health 
facility planning. One of the principal functions of the 
committee, said the USPHS, is “to develop plans for im- 
proved hospital services and facilities, espe cially in met- 


” 


ropolitan areas. 
* 


At. least $180 billion must be spent by federal, state 
and local governments over the next 20 vears, if the na- 
tion’s water resources are to keep pace with economic 
and population growth. That’s the opinion of Senator 
Robert S. Kerr, chairman of the Senate Select Commit- 
tee on Water Resources, after nearly a vear of committee 


Investigations, 
: & s 


The Supreme Court’s decision that permitted the Pow- 
er Authority of the State of New York to take some 
1.383 acres of Tuscarora Indian land near Niagara Falls 
turned on a single legal point: The court held that In- 
dian reservations owned by the U.S. government couldn’t 
be taken. But the Tuscarora tribe actually bought the 
land in question (in 1804) and the tribe—not the fed- 
eral government—held title. Hence, said the court, pro- 
hibitions against taking the land don’t apply. 
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if you drive, 
you’re sure to see 


ARNCO 
FLEX-BEAM 
Guardrail 


For twenty-five years, Armco FLex-BeEaM® Guard- 
rail has been installed at danger spots on highways 
all over the country. Photos shown here are repre- 
sentative of the nation-wide use of this deep-beam 
guardrail. 

As a motorist and engineer, you are interested in 
the safety of the guardrail protecting our highways. 
With Armco FLEx-BEaAM, each installation serves as Florida 
a continuous beam, reducing the chances of danger- 
ous “pocketing” behind the posts. If vehicles strike 
the guardrail, its high beam strength helps direct 
the car parallel to the rail. 

Considerable quantities of this guardrail are now 
being used in the Interstate Highway system. And 
state highways, as well as county roads, continue to 
install FLEx-Beam. So, wherever you drive, you'll 
see this guardrail! 

For literature on Armco FLEx-BEAM Guardrail, 
ask your local Armco Sales Engineer—or write us. 
Armco Drainage & Metal Products, Inc., 5870 
Curtis Street, Middletown, Ohio. 

California 


ARMCO DRAINAGE & METAL PRODUCTS 





Vance Subsidiary of ARMCO STEEL CORPORATION 
\V/® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National 
Supply Company * The Armco International Corporation * Union Wire Rope Corporation 
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News Briefs... 





February Construction Costs Down Less than Seasonally 


The value of new construction put in 
dace in February 1960 amounted to $3.6 
billion, according to preliminary estimates 

the Bureau of the Census of the U.S. 

artment of Commerce Though this 

4 percent below the January 1960 

vel, it was less than the normal seasonal 
cline between January and February 
February 1959 


The total value of construction ex- 


id 2 percent above the 


tures in the first two months of 1960 
i 7.3 billion, topping the 
irnble 1959 total by 1 


w private construction expenditures 


percent 


in the February Just passed amounted to 
$2.7 billion, 3 percent less than in January 
but 7 percent above February 1959. The 
January-to-Pebruary decline was less than 
the normal seasonal change for the period, 
Spending for private residential construc 
tion declined by less than the normal 
Cit onal change to $14 billion This was 
7 percent less than in the preceding month 
but 2 percent over the February 1959 


level. The total value of private construe- 


tion put in place in the first two months 
of 1960 was $54 billion, 7 percent above 
the total for the comparable period in 
1959. Each major type of private con- 
struction shared in this over-the-vear ad- 
vance, including residential buildings, for 
which outlays increased 2 percent to $2.9 
billion, and nonresidential buildings, for 
which spending rose 18 percent to $1.5 
billion. 

Total new public construction expendi- 
tures in February 1960 amounted to $0.9 
billion, 7 percent less than in January 
1960 and 12 percent below the February 
1959 level. Each major type of public con- 
struction, with the exec ption of residen- 
tial buildings, shared in the January-to- 
February decline. However, in each case 
except highways the decrease was less 
Public 
construction expenditures in the first two 
months of 1960 totaled $1.9 billion, a 12 
percent drop from thre total in the same 
period of 1959. Most types of public con- 
struction contributed to this decrease. 


than the normal Se asonal change. 





Deep Cofferdam Built for New Navy Drydock 


Unusual deep-water cofferdam, nearing completion at Puget Sound Naval Shipyard, 
requires some of the longest steel sheetpiling ever used in construction. Specially 
fabricated and furnished on a rental basis from the Los Angeles office of the L. B. 
Foster Company, the MP-101 sheetpiles are nearly 100 ft long. The huge cofferdam 
extends about 1,200 ft into the Sound, terminating in about 60 ft of water. When de- 
watered later this year, it will provide a site for construction of a new carrier-repair 
drydock. The contractor is Manson-Jones-Perini-Osberg, a joint venture group. Work 
is under the District Public Works Officer of the 13th Naval District, Seattle, Wash. 
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Colorado River Aqueduct 
To Be Completed in May 


Ceremonies marking the completion 
of the work of bringing the Colorado 
River Aqueduct to its full planned de- 
livery Capacity have been post poned to 
May 11 from a tentative date of Janu- 
wry 28. As part of the ceremony a com- 
panion plaque to the original plaque 
will be installed at the West Portal of 
the San Jacinto Tunnel. The original 
plaque was installed in 1939 during cere- 
monies marking thie completion of the 
main aqueduct in its original develop- 
ment, 

The May 11 celebration will mark the 
comple tion ot work Lo bring the Colorado 
River Aqueduct to its planned daily ca- 
pacity of more than 1 billion gallons of 
water. This is ipproximate ly double the 
initial capacity of the aqueduct, and is 
the result, of a $200 million expansion 
program. initiated in 1952. 

Completed construction work on the 
main aqueduct includes the installation 
of six additional pumps mn each of the 
five pumping plants on the aqueduct, 
enlargement of the pumping plant build- 
ings, the installation of two additional 
pump delivery lines at each plant, and 
the construction of about 25 miles of 
canals and = pipe siphons. Other work 
completed under the expansion program 
includes Garvey Reservoir, now in oper- 
ation, and the construction of over 100 
miles of pipelines and tunnels to expand 
the distribution svstem. The enlargement 
of Lake Mathews, from 107,000 acre-ft 
to 182,000 acre-ft, will be completed by 
the end of 1960. 


Italy to Build 
Many New Roads 


The Italian 
the start of an ambitious new road de- 
velopment program, which will include 
the expenditure of $480 million for ex- 
pressways. Two of the proposed expre Ss- 


government announces 


ways, slated for completion this vear, 
will link Sescia and Padova and Torino 
and Ivrea. Another project, currently 
getting underway, will connect Fornara 
and Pontremeli. Widening of the Padova- 
Mestre and Nuaples-Bari highways is in- 
cluded in the program. 

A number of the new roads will be 
built’ with an eve to providing scenic 
tourist routes and joining present tour- 
ist areas. Parks to the north and west. of 
Rome will be joined to other roads, and 
a scenic coastal highway will be built 
between the mouth of the Tiber River 
and Naples, 
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Glen Canyon Powerhouse—in Model 


Model of the Glen Canyon Powerplant, on exhibit in the 
Bureau of Reclamation’s Engineering Laboratories in Denver, 
is viewed by E. R. Schultz (center), F. ASCE, head of the 
Bureau's Concrete Dams Section, and L. F. Wylie (left), F. 
ASCE, and V. E. Larson, M. ASCE, respectively project con- 
struction engineer and assistant project construction engineer 
of the Glen Canyon Unit at Page, Ariz. The huge powerplant 
is under construction on the Colorado River Storage Project 
in northern Arizona. The engineers took part in the Bureau's 
Sixth Construction Engineers’ Conference, held at the Recla- 


mation Center in Denver. 





South American Study 
Ralph W. Booker, I’. ASCE, of R. W. 


Booker and Associates, consulting engi- 
neers of St. Louis, recently signed a con- 
tract in Mendoza, Argentina, for an ex- 
tensive study of technical, economic, and 
financial aspects of a publie works pro- 
gram contemplated by the Province of 
Mendoza in western Argentina. Associ- 
ated with the Booker organization as 
joint venturers are two other firms—the 
Tellepsen Construction Company, of 
Houston, Tex., and Smith, Hinchman & 
Grylls Associates, Ine., Detroit architects 
and engineers. 

The Province of Mendoza, which has 
an area about that of the states of In- 
diana and Illinois combined, is consider- 
ing the conversion of revenues from its 
oil resources into a program of public 
works that will support its growing in- 
dustrial and agricultural economy. The 
first stage of the study will take about 
nine months and will include recom- 
mendations for the construction of dams, 
hydroelectric power plants, electric pow- 
er transmission lines, irrigation systems, 
roads and bridges, and public buildings. 


Four New Launching 
Bases for ICBM Chosen 


Launching sites for four additional 
intercontinental ballistic missile 
have been announced by the U. S. Air 
Force. This completes the list of thirteen 
Atlas squadrons in the current program. 

The four new launching locations are 
Altus Air Force Base, Oklahoma; Dvess 
Air Force Base, Abilene, Tex.; Walker 
\ir Force Base, Roswell, N. M.; and 
Plattsburgh Air Force Base, Plattsburgh, 
N.Y. Each will have ten missiles. 

The estimated construction cost of 
each of the four missile-launching com- 
plexes is $47,000,000. Completion is 
scheduled within the next two vears. 


bases 
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American Airlines Terminal Features Passenger Comfort 


Modern materials and up-to-the-min- 
ute designs have enabled American <Air- 
lines to build its new $14,000,000 Jet 
Passenger Terminal at New York Inter- 
national Airport for maximum passenget 
comfort and convenience. The unique 
new “customer-centered” terminal was 
planned around the passenger rather 
than the airplane, the traditional ap- 
proach to air terminal construction. From 
his first view of the block-long (317-ft) 
stained glass window to the movable jet- 
ways connecting the departure lounge 
and the airplane, the passenger will be 
subtly guided on a step-saving route. 

The terminal’s. split level feature is 
designed to separate the incoming and 
outgoing passengers, thus avoiding the 
confusion often found when departing 


and arriving airplanes are at a termi- 
nal at the same time. The upper level 
is for inbound passengers and contains 
ticket counters, main concessions, res- 
taurants, jet departure lounges, waiting 
rooms and baggage check-in points. The 
lower level is designed to get the pas- 
senger and his baggage together in the 
shortest possible time and to assure that 
both are provided with transportation to 
the destination point with a minimum 
of confusion. 

Structural engineers for the new jet 
age terminal were Sverdrup, Elstad, 
Krueger Associates, and the mechanical 
engineers Jaros, Baum and Bolles. The 
architects were Kahn and Jacobs, and 
the builder the Turner Construction 
Company. 


Tremendous expanse of stained glass, 317 ft long and almost 23 ft high, lends dis- 
tinction to American Airlines new “customer-centered” passenger terminal at Inter- 
national Airport. Revolutionary passenger service techniques have been built into 


the terminal. 
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Recent attempts to save the Hawaiian village of Kapoho from a flow of red hot lava 
proved futile despite round-the-clock efforts of a 23-machine fleet of tractor-bull- 
dozers. Efforts to prevent lava from reaching the town were abandoned when the 
lava, issuing at an estimated rate of 5.1 million cu yd daily, broke through two diver- 
sion dikes and halted work on a third. However, the dikes did gain time for Kapoho 
inhabitants to evacuate the town. In ten days the equipment spread, mobilized from 
a 90-mile radius, had dozed up nearly 2.5 miles of dike, ranging from 20 to 30 ft in 
height and nearly 100 ft wide at the base. More than 400,000 cu yd of dirt was in- 
volved. Photo courtesy Caterpillar Tractor Co. 


Earth Dikes Fail to Save Hawaii Town from Lava Flow 





Arched Aluminum Roof Protects Reservoir Supply 


Aluminum-arch roof of unusual design covers Stump Hill Reservoir at Pawtucket, 
R. I.. keeping the water in the 20,000.000-gal storage tank cooler and cleaner. Charles 
A. Maguire & Associates, Providence, designed the roof so that each 16'2-ft-long sheet 
would span 15 ft. The arching action not only adds strength (the roof can support 
30 psf), but it more than doubles the unsupported span of the aluminum sheet, mak- 
ing for considerable savings in framing. Gutters between arches are grouted with 
cement. Sheet was fabricated and erected by the Elwin G. Smith Company, of Pitts- 
burgh. Kaiser Aluminum & Chemical Sales, Inc., supplied the aluminum sheeting. 
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Mammoth Pool Project 
Yields First Power 


The first generating unit of the South- 
ern California Edison Company’s $50.- 
000,000 Mammoth Pool Project was put 
into operation on February 18, virtually 
completing one of the West’s great hy- 
droelectric projects Mammoth Pool’s 
second unit is expected to be put into 
service in a few weeks, according to 
James F Davenport, executive vice 
president of the Edison Company 

The Mammoth Pool project 1s the 
newest addition to the company’s in- 
tensive development of its Big Creek- 
San Joaquin River hy droc lectric svstem 
in the High Sierras. Conceived in_ the 
1890's the multi-purpose power project 
has been developed during the past half 
century with a total investment of ap- 
proximately $212.000,000. It has involved 

construction of fourteen dams and 
powerhouses and the making of 
SIX Major lakes 

Mammoth Pool’s two units will have 
b maximum electric generation capacity 
of 150,000 kw. Power from them will be 
fed into the Southern California Edison 
svstem which serves customers in Cen- 
ral and Southern California. 

The water which turns the turbines 
comes to the powerhouse through an 
eight-mile tunnel, which was cut through 
solid rock from the Mammoth Pool lake 
ipstream. To create the lake, one of the 
world’s highest rolled earth-fill dams was 
constructed (450 ft from bedrock). Be- 
hind the 30-storv-high dam, a new lake 
with a capacity of approximately 123,000 
wre-feet is now filling, and will be avail- 
ible for recreational use this sunimet 

The Mammoth Pool project was be- 
gun in Januarv 1958. Contractors for the 
work were the Bechtel Corporation, the 
Utah Construction Company, Morris- 
Knudsen, Inc., and Kaiser Engineers 


New Tire Plant for 
B. F. Goodrich Company 


This spring the B. F. Goodrich Com- 
pany, with headquarters at Akron, Ohio, 
will begin construction of a multi-mil- 
lion-dollar tire manufacturing plant near 
Fort. Wayne, Indiana. To be built on a 
390-acre tract on the banks of the Mau- 
mee River, the 8$50.000-sq_ ft facility will 
be the sixth in the company’s chain of 
tire plants in the United States. When 
it in full operation, it) will employ 
about 1,000 men 

In design for more than three vears, 
the structure will be the most. modern, 
up-to-date tire plant in the world. It will 
include the latest applications of auto- 
mation and will stress precision quality 
control methods. It is designed to permit 
straight-line production throughout the 
plant, with raw materials entering at one 
end of the building and emerging at the 
other as finished products. The new plant 
was engineered and designed by the B. F. 
Goodrich Engineering Department. 
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Capacity of Golden Gate 
Bridge to Be Studied 


A four-month study to determine the 
feasibility of running high-speed rapid 
transit vehicles across the Golden Gate 
Bridge will be conducted by D. B. Stein- 
man, F, ASCE, New York City consult- 
ing engineer and bridge authority. A 
rapid transit route between San Fran- 
cisco and Marin County is a key link in 
the five-county, 125-mile rapid transit 
svstem that has been proposed for the 
Bay area. 


World Trade Center 
Planned for New York 


A World Trade Center may be built 
on a 13%-acre tract along the East River. 
adjacent to New York’s downtown fi- 
nancial district. As proposed by the 
Downtown-Lower Manhattan Associa- 
tion, the $250,000,000 project would in- 
clude a combination office and hotel 50 to 
70 stories high, a six-story international 
trade mart and exhibition hall, and a 
central securities exchange building. The 
center would be part of a billion-dollar 
downtown redevelopment program = sub- 
mitted by the Association in October 
1958. 

The new buildings would be construct- 
ed on a three-story masonry platform 
The platform would have a landscaped 
promenade with a view of the river. The 
interior of the platform would be an 
arcade, five blocks long, linking private 
housing projects now in the planning 
stage under the federal-city slum-clear- 
ance program. A theater, restaurants, 
and shops would line the arcade 

At a session at which the Downtown- 
Lower Manhattan Association outlined 
the development program, it was pointed 
out that visiting businessmen, arriving 
by helicopter from the airports to the 
helioport that the city is building near 
the site of the Trade Center, could 
transact’ business in the offices and then 
spend the night in the hotel. 

Mayor Wagner sees the plan as “ 
asset. to the city and important to the 
world,” but noted that many details must 
be worked out. The Port of New York 
Authority has been requested to make 
detailed studies on the financing, build- 
ing, and operation of the center. 


a great 


Mechanical Engineer to Be 
New President of E.I.C. 


The Engineering Institute of Canada 
has announced the election of George 
M. Dick, a mechanical engineer of Sher- 
brooke and Montreal, as president for 
1960-1961. He will be inducted into of- 
fice at the Institute’s 74th annual meet- 
ing. to be held in Winnipeg In May. 
Since 1952 Mr. Dick has been chief engi- 
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neer for the entire Ingersoll-Rand or- 
ganization in Canada. He will succeed 
J. H. Hanna, of Calgary, Alberta, as 
president. 

With fiftv branches located in all the 
provinces and an active membership of 
over 20,000, the Institute is believed to 
be Canada's largest professional society. 


Good Will Engineering 
Tour of South America 


A husband-and-wife team of engineers 
is following in the footsteps of President 
Eisenhower with a tour of five Latin 
American countries to explore ways of 
bettering relationships between North 
and South American engineers and tech- 
nicians. The engineering ambassadors 
are Rodney D. Chipp, director of engi- 
neering for Communications Systems, 
Inc., and his wife, Dr. Beatrice A. Hicks, 
president of the Newark Controls Com- 
pany. They were selected for the role of 
“people-to-people ambassadors” for the 
engineering profession by the National 
Society of Professional Engineers from 
among more than 2,000 candidates. 

The couple will confer with U.S. and 
Latin American businessmen, engineers, 
university deans, heads of engineering 
firms, engineering society officials, and 
government officials in Brazil, Uruguay, 
Argentina, Chile, and Peru. 


According to Paul H. Robbins, execu- 
tive director of the NSPE, “American 
engineering personnel are playing an in- 
teresting role in foreign fields, and this 
is probably more the case in South 
America than anywhere else.” He also 
said that the objective of the tour is 
“essentially that of improving the pro- 
fessional capabilities and outlook of 
United States engineers working in South 
America.” 


Research Financed 
By Federal Agencies 


A 1960 guide to Government grants 
and contracts in research has been issued 
by the Social Legislation 
Document 14. The publication, entitled 
“Federal Agencies Financing Research,” 
is designed to guide interested persons 
directly to the federal agency or bureau 
that may best utilize his special abilities. 
Over half the $3,000,000,000 spent an- 
nually for federal research is for work 
to be performed extramurally through 
grants or contracts. The detailed Index 
lists scientific fields and indicates the 
agencies sponsoring extramural research 
in each. 

Copies of Document 14 may be ob- 
tained from the Social Legislation In- 
formation Service, 1346 Connecticut Ave- 
nue, N. W., Washington 6, D. C. The 
selling price is $1.00. 


Service as 





Unique Bridge to Connect Indiana and Kentucky 


Artist's sketch released by Indiana State Highway Commission shows double-deck, 
steel superstructure of projected Ohio River bridge between New Albany, Ind., and 
Lexington, Ky., the first new bridge between the two states in twenty years. Accord- 
ing to the engineers, Hazelet & Erdal of Louisville, the structure is a unique tandem, 
tied arch double-deck design that requires fabrication methods used for only one 
other bridge—the cantilever truss bridge over Carquinez Strait. The bridge will be 
built by the R. C. Mahon Company, of Detroit, under a $5.4 million contract. Total cost 
of the bridge and its approaches will be $15 million. 


it 
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Roundup of Transportation Studies 


Renewed interest in the national high- 
Wav prog is indicated by a number of 
transpe tion studies currently underway 
or rect completed, Studies that could 
have a mportant effect on the national 

tion policy | been summiar- 
versity. of California In- 
nd Traffic En- 
ASCE 


‘ommittee on Transporta- 


briefed here. 


wilation 
equest ol the 
‘oordinal 


tion. The 


Department of Commerce Study 
The De tment of Comme Study, 

of which may be made 
is made under 

Under-Se 


hon 


been subm 
linder-Reci 


ed t] 


Ernest Wil- 
tv was. the 
deline- 
range- 


outside consultants 


cking \ssociation 
itors 

ts condemning the 
1} parently issuing 
iter freedom in rate- 

Cost Tactor 

pread impo- 

sition of user charges 
According to Dr. Williams, “We know 
very little, statistically or quantitatively 
about a verv lawee part ol our ti nspor- 
tution svstem. 1 would hope that we [the 
study] may show that it is necessarv fon 
us to pursue our search for better tech- 
niques TO Hnprove transportation and to 
show that the present government setup 
is not designed to deve lop a sound gene- 


eral transportation policy.” 


Blatnik Committee Study 

In connection with the national high- 
way program, a Select Subcommittee of 
the House of Representatives Public 
Works Committee was created on Sep- 
tember 4, 1959 “. . . in view of the mag- 
nitude of the 
problems, and information received by 
the Public Works Committee alleging de- 
heencies, waste ful extravagance and dis- 


program, increased cost 


regard of publie sentiment in- routing 
portions of the Interstate Svstem.” This 
committee is under the chairmanship of 
Representative John A. Blatnik (D 
Minn) and is expected to conduct. staff 
investigations as well as to hold hearimgs 


112 (Vol. p. 220) 


Hearings in early February 1960 were de- 
voted to the subject of the new 16-ft 
minimum standard for vertical clearances 
on the Interstate Svstem and related de- 


fense aspects of the highway program. 


“Senate Resolution 29” Study 

The study was authorized for the Sen- 
ate Committee on Interstate ind Fore 1n 
Commerce during the 1958 session, Prac- 
tically nothing was done between 1958 
and 1959. In 1959, $290,000 was appropr- 
ited for the Committee, and Gen 
P. Doyle was appointed director 
professional staff. An “industry advisory” 
staff was also. set up, headed by Di 
George Baker of Harvard 

In its first phase, the study will explor 
nd evaluate is been done, to help 
gain i ra 1 portation 
Subsequently, tudy “wi splore thie 
itual imple menta I national 

policy. by Generally, 


this study appear aving much 


transportation 


more stress upon coordinat 


nd seems likely 


Highw i\ Prog im, espect 

o federal, state, and local 1 
for planning, supervising 

Ihe program It is expected that t 

vill develop recomme ndations concerning 


the rond pro- 


at federal 


the pav-as-vou-go basis for 
gram, and will look party ularly 
responsibility for road development in 
urban areas. A report on this study is ex- 


pected in the spring of 1960. 


Comptroller General’s Investigations 

Unae r powers ol audit of the operations 
of departments of the federal government 
n the expenditure of federal funds, the 
Comptroller General’s. office has been 
making investigations of the conduct of 
the federal road programs. In a report 
rendered to Congress and to the Fede ral 
Highway Administrator in May 1958, the 
Comptroller General looked into the ba- 
sis for and uniformity of cost estimates 
made by selected states for the National 
Svstem of Interstate and Defense High- 
wiys. In this report questions were raised 
concerning standards of design 

Out rece ntly [De a mbe r 1959] is a re- 
port of a review of the federal-aid high- 
way program in BPR Region 2 and of 
the efficiency of expenditure of federal- 
aid funds in the states of Maryland, West 
Virginia -and Pennsylvania. Here ques- 
tions were also raised concerning the basis 
for employment of consulting engineer- 
ing firms. 


“Section 210” Study 

Probably one of the most extensive 
studies to be undertaken to date in con- 
nection with the federal interest in high- 
wav development is the one called for 
under Section 210 of the Federal Highway 
Act of 1956. The study, due in January 
1961, covers Many aspects of highway de- 
Ve lopme nt and the re port should contain 
much improved technical information for 
current and future highway planning 

The purpose of Section 210 was de- 
clared to be to make available to Congress 
“information on the basis of which it may 
determine what taxes should be imposed 
by the United and in— what 
amounts, in order to assure, in so far as 
racticable, an equitable distribution of 


Stutes, 


the tax burden among various classes of 
ersons using the federal-aid highways 
or otherwise deriving benefit from = such 
It calls for a study of the ef- 


ts on design. construction, and mainte- 


highwavs.” 


we of the federal-aid highwavs of the 
of vehicles of various weights and 
mensions and of the frequency of occur- 
of such vehicles in the traffic stream. 
AASHO Road Test, being conducted 
iwa, T).. is designed to furnish in- 


mtion on this requirement 


Committee on Urban Transportation 
In order to develop a factual basis for 
tudies of transportation needs in urban 
a National Committee on Urban 
portation was formed in May 1954 
committee, a voluntary association 
organizations and individuals 
better transportation plan- 
ing for cities, undertook the preparation 
of a series of guide manuals which would 
as the basis for undertaking com- 
ensive practical studies. The sub- 
stance of these manuals was tried out in 
i number of “pilot” cities before the 
manuals were issued in final form. Among 
the “pilot” cities for which notable trans- 
ortation studies have been completed 
ive San Diego, Phoenix. Detroit, and 
Nashville. The general introduction, 
“Better Transportation for Your City,” 
and the manuals are available from. the 
Public Administration Service, 1313 E 
60th St., Chicago 37, Ill. A few of the 
titles are “Origin-Destination Survey,” 
“Origin-Destination and Land Use,” and 
“Conducting a Comprehensive Parking 

Study.” 


Metropolitan Area Studies 

In recent vears notable large-scale 
comprehensive transportation — studies 
have been undertaken in several large 
metropolitan areas. Special study staffs 
were assembled for the work. Generally 
they involved extensive cooperative ef- 
fort between the cities, counties, and 
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PILE DRIVING 


by 
C.L.Guild Construction Co. f* 


INCORPORATED 
Means: 


1. An efficient and economical operation 
2. Adherence to the most modern and finest 
engineering practices 


C. L. Guild is a national organization specializing in the 
use of COBI cast-in-place piles. For the first six months 
of 1959 C. L. Guild drove piles for these projects: C.C.I.P. 


stands for Cobi Cast-in-Place Piles. 








© 


Type Pile 
H-Piles 


C.C.1.P. 
H-Piles 
C.C.1.P. 
C.C.1.P. 


e.GiP: 
Composite 


General Contractor 


6, Mystic Sta. #200 Thomas O’Connor & Co., Ine. 


Description & Location 

Boston Edison Co. Unit # 
Everett, Mass. 

Interstate Route No. 91 
Longmeadow-Springfield, Mass. 

Guided Missile Launching Facilities J. A. Jones Construction Co. 
Redstone Arsenal, Huntsville, Ala. 

State Teachers College Library Building 
Plattsburgh, N. Y. 

Intelex Systems, Inc. Post Office Building 
Providence, R. I. 

Medical Tower Project, Norfolk, Virginia 

Atlantic Pipe Line Co. Crude Handling 
Facilities, Ft. Mifflin Terminal, Phila., Pa. 

Interstate Route W95, Chelmsford, Mass. 


Daniel O’Connell’s Sons, Inc. 





Reiben Construction Corp. 
Gilbane Building Co. 


Gilbane Building Co. 
Atlantic Pipe Line Co. 
H & Sheeting 


Central & H. L. Companies 


SAC Composite Structures 
Robins A.F.B., Macon, Ga. 

Lake Charles Expressway 
Lake Charles, Louisiana 

Logan Airport Motel, East Boston, Mass. 

Anheuser-Busch, Inc. Plant Addition 
Tampa, Florida 

Marquette Cement Mfg. Co. Additions 
Nashville, Tennessee 

Marquette Cement Mfg. Co. Addition 
Nashville, Tennessee 

Federal Office Building 


Taylor Construction Co., Ine. 


F. Miller & Sons, Inc. 


Rich Construction Co. 
C. L. Guild Constr. Co., Ine. 


MacDonald Eng. Co., Ine. 
Klug & Smith, Ine. 


Wise Contracting Co., Ine. 


C.C.1.P. 
C.C.LP. 


Composite 
C.C.L.P. 


C.C.1.P. 
C.C.1L.P. 
C.C.1L.P. 


Richmond, Virginia 

N. E. Tel. & Tel. Co. Building C. L. Guild Constr. Co., Ine. 
Concord, N. H. 

New York D.P.W. Contracts 
Various Locations N. Y. State 


CO.LF. 


C:O.LP. 
H & Wd. 


Various contractors 




















Cc. L. GUILD CONSTRUCTION CO., INC. 


90 Water Street, East Providence 14, R. 1 


HOUSTON, TEXAS 
KANSAS CITY, MO. 


WASHINGTON, D. C. 
ATLANTA, GEORGIA 


BOSTON, MASS. 
SYRACUSE, NEW YORK 
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tate concerned and federal government. 
The Detromt Area studs 


has been completed and reported upon 


begun in 1955, 


The Chieago Area study has been com- 


ple ind the final report is in process 
of publication. The Pittsburgh and Phila- 
delphia Area studies are currently under- 


Worth noting, also, is the “Transpor- 
tion Plan National Capital Region,’ 
d by the U.S. National Capital 
inning Commission in 1959. Accord. 
letter of transmittal, the sur- 


ev was “a complex task requiring the 

eflorts ol many or- 
individuals.” Harland 
ASCE, chairman of the 


‘advanced and 


ntegration of the 
gunizations ind 
Bartholomew | 
Commission, stated that 
nsive research has been applied to 
transportation problems of the Na- 
‘apital Region Wi 


is one of the most thorough trans- 


heheve the 


tion analyses ever completed in any 

ean city. The transportation svs- 

recommended for the National Cap- 

tal Region will consist of an expanded 

network of highways and new express 
insit) facilities.” 

Phe Vancouver (B.C.) Technical Com- 

© for Metropolitan Highway Plan- 

issued several 


ning has reports since 


1956. Subjects covered imelude popula- 
on and land use forecasts, motor vehi- 
cle travel analysis and forecast, transit 


planning study, arterial highwav needs 
stud enginecring studies on route loca- 
tion, testing and evaluation of alterna- 

e arterial highway systems, and state 


aeve lopmu ht study. 


USPHS Awards Grant for 
Study of Sewage Ponds 


Washington State University’s Sani- 


tarv Engineering Research Section is 
tarting «a three-vear limnological study 
of anacrobic-aerobic sew ive ponds unde r 
i grant from the U. S. Public Health 
Service. Prof. G. H. Dunstan, F. ASCE, 

of the sanitarv engimeering labora- 

ind principal investigator unde 
i grant lias reported thre receipt of 
$16,100 for the first vear of study 


lar appropriations have also been ap- 


Sumil- 


proved for each of the two subsequent 

new research work will continue 
ih investigation of stabilization pond 
Rolf T 


issistant sanitary 


loadings being conducted by Dr 
Skrinde, A.M. ASC] 
enginect and co-1nvestigator of the proj- 
ect, under a one-vear grant from the 
experimental 
Pullman sew- 
ge treatment plant will be used for both 
projects. The two projects will merge in 
June. 


small 
ponds constructed at the 


UNIVErSITS Thre 


The specific aim of ‘the investigation 
will be to determine the types of bio- 
logical organisms that contribute to sta- 
lagoon 
svstems at high loadings, and to relate 
physical and = chemical 
changes occurring in the stabilization 


bilization in anaerobic-aerobic 


them to. the 


process 
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R. ROBINSON ROWE, F. ASCE 


EXAMGEM No. 9 asked two ques- 
tions about a 300-ft box culvert laid on 
a 2 percent grade to carry 250 cfs. Each 
wus fairly easy for examinees who recog- 
nized energy controls 

First. to determine culvert size, head- 
water stage was limited to 4 ft above 
backwater submerging the outfall. The 
best tool for this problem is the Lowa 
formula, 

») 
Q= ok. 
V 1.05 + 0.0045LR 


in which @Y 250, g Bead, 
L 300, and A and R are the area and 
hvdraulic radius of the box section. 

Handicapped by a ban on nomographs, 
the task is cut-and-try, for which it is 
convenient and permissible to adopt a 
square section, so that <A b* and 
h. The equation then reduces to 
G** — 255 b'* = 1845 . - (2) 
which vields readily to a log-log rule to 
find b 4.77 ft 

The examinee shouldn’t use (1) with- 
out knowing that the binomial under the 





300" 


(a) (b) 


Fig. 1. Vertical scale exaggerated to 
show energy (E) and hydraulic (H) 
grade lines for the same culvert, (a) with 
ends submerged and (b) with free out- 


I 

oa) 
Fig. 2. The pin- 
wheel frame with 
a new twist. 


radical in the denominator is really a tri- 
nomial adding three head losses measured 
by the velocity head h, o*/2g. The 1.05 
represents /i,, lost at the outfall and 0.05/, 
lost at the entrance The other term 
comes from the friction loss sL, so that 


c= DOI 20k ee ess oo 


In this case, v 11.0, h, 1.88, so 
that the 3 losses adding to the stipulated 
4 ft are h, 0.09. h, 2.03 and h, 
1.88. The commonest mistake was neglect 
of transition losses to make kh, 4 and 
find b 4.2 ft 

Fig. 1(7) shows the energy and hy- 
draulie grade lines for the submerged 
condition for comparison with the sec- 
ond set-up, Fig. 1(b), a free-outlet condi- 
tion for which the headwater elevation 
was to be computed 

The free-outlet stipulation led the un- 
initiated to attempt computation of a 
hydraulic profile upstream from the out- 
fall. An assumption of either neutral o1 
critical flow at that point led them up 
a cul-de-sac. On the other hand, their 
betters immediately recognized the real 
control at the entrance and proceeded 
to investigate two possibilities. 

One possibility is a minimum-energy 
condition just outside the entrance, for 


which the critical de pth 


Ue | ree C | 


The velocity head h, Vd. = 220 and 
the entrance loss is 0.05/ 0.11, making 
the static headwater stage 440 + 2.20 4 
0.11 6.71 ft 

The other possibility is a choking of 
the entrance, so that d b 7d, 
v 11. hi, 1.88. h, 0.09, making the 
headwater stage 4.77 + 188 + 0.09 = 
6. 74 ft above the invert. 

Kither of these two nearly equal an- 


io V (b*g 


swers 1s acceptable, if properly qualified, 
The first can be realized with smooth 
inflow on a rising stage, but the entrance 
will be choked on a falling stage, 
rippling or surging of the flow, or by 
drift touching the culvert crown. 

Altho many tripped in other pitfalls, 
the decisive factor was the ability gained 
by experience to identify energy controls 
of closed conduits. Gem = quality was 
established by the problem’s simplicity 
for the adept and complexity for the 
inept. 


ol by 


EXA VGE V No. 10 

Not all states permit publication or 
even copying of examination problems, 
so no reference will be given for next 
gem. In fact, the data, as written down 
promptly by an examinee, have been doc- 
tored so its author won’t be sure he is 
being quoted. 

Figure 2 represents the neutral axes of 
four 24WF76 girders framing an elevator 
well EFGH to columns A, B, C and D, 
all supports being simple. If a vertical 
live load of 60 kips acts on the frame at 
G, compute the live reactions at the col- 
umns. If the live deflection at H is 0.10 
in., What are the live deflections at E, F 
and G? 
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Soil Moisture and 
Density Measurement 


=i by the Nuclear Method is 


Faster, More Accurate, 
: More Economical 


~ 
~ 
eee 


— 


nat bn ng, “a, Cd 


The d/M-Gauge’ System 


Measurements for moisture and density are made directly on the surface. 


One man with a d/M-Gauge system can replace 
three to five man crews now required for soil mois- 
ture and density analysis. On the spot d/ M-Gauge 
surface moisture and density readings for compac- 
tion control of highway roadbeds, airfields, dams 
and backfills are more accurate than results from 
other methods. A one-minute moisture measure- 
ment is made without digging, baking, laboratory 
work or waiting for results. Surface density read- 
ings of clays, granular and base coarse materials, 


of asphalt and concrete may be made in as little as 
one-tenth the previous time. Soil moisture and 
density measurements at any level down to 200 
feet can be made using the depth gauges. These are 
widely used in embankment studies, foundation 
exploration, underground water migration analysis 
and borrow-pit evaluation. Hundreds of d/M- 
Gauges are now in use. If you are interested in the 
time and cost savings this newer method makes 
possible fill in the coupon below. We’ll send 
you full details without obligation. 





Depth Gauges measure soil density and moisture content 
at any level to 200 ft. below surface. 
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Please send complete information on Nuclear-Chicago's d/M-Gauge. 


Name 


Address 


nuclear-chicago 
®CoORPORATION 


339 E. Howard Ave., Des Plaines, I/linois 








eee 
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Clark Alexander (A.M. °59), age 32, 
Mobile, Ala., civil engineer, died there 
on February 23. At the time of his death 
he was secretarv-treasurer of the Haidt 
and Alexander Engineering Company 
which he formed in 1955 with Fred Haidt. 


He was educated at Auburn University 

CONSTRUCTI N and the University of Alabama 
FASTENERS? , Perry J. Freeman (M. '28; I’. '59), age 
" |} 78, principal materials engineer for the 


Tennessee Valley Authority. from 1934 
until his retirement in 1951. died in Tal- 
lahassee, Fla., recently. As head of the 
Insp ction and Testing Branch, Mr. Free- 
man was responsible for materials on 20 


HUNTING ., DECEASED 
FOR 4 / 


dams and seven steam plants constructed 


by TVA during his term of office 


William E. Hamilton (M. '24, F. 59), 
age 75, since 1955 retired from the New 
York firm of Sanderson & Porter, died 
recently in Glen Ridge, N. J. From 1923 
until 1942 when he became a partner in 
the firm he was manager of construction, 
working primarily on hydroelectric power 
plants, steam plants and transmission 
lines throughout the nation 


George Marshall Neel (M. '26; F. ’59), 
age 79, New Mexico state engineer from 
1924 to 1926 and again from 1930 to 1933, 
died recently in Santa Fe, N. Mex. Early 
in his professional life he made a drain- 
age survey of the Rio Grande from White 
Rock Canyon to Elephant Butte Dam 
and was manager of the Associated Gen- 


HERE’S YOUR RELIABLE SOURCE eral Contractors. In more recent vears he 
see maintained a consulting practice. 


Stewart S. Neff (M. '34; F. ’59), age 
@ Two modern plants — an 88 year manu- NUTS « BOLTS ¢ THREADED RODS #2, former engineer for the Knoxville 


(Tenn.) Board of Education, died re- 


facturing background of dependable service. TURNBUCKLES « CLEVISES cently in Oak Ridge, Tenn. Before re- 

| tiring to Oak Ridge two vears ago, Mr. 
EYE BARS « LOOP RODS | Neff served with the Portland Cement 
COUPLING NUTS Association at Knoxville for 15 vears, 


tecon- 





@ Made by skilled craftsmen, specializing 
in standard and custom made fasteners, 1% ee eee 
inch bolt diameter and larger, engineered SLEEVE NUTS + SPECIALS struction Finance Corporation for two 


vears, and for several vears was engi- 


es. NEW BULLETIN ON neer for Knoxville’s post-World War II 
@ Thousands of successful installations in “css tein Ter nay ohciamaei age aghast nab 
; | ane delle gnate le iso been with the War Production 
bridges, power plants, docks, heavy machin- , F free digest of large fasten- | Board at Knoxville. 
ers. Write for Bulletin 160, | 

ery, dams, locks, etc. Joseph Dyson & Sons, Inc., 

F 5155 St. Clair Ave., Cleveland ' , . ’ . 4 

3, Ohio, Phone HE 1-615/7. Clayton W. Paige (M. '40; F. 59) age 
57 since 1941 citv engineer and director 
of public works for Burbank, Calif., died 
there recently. He had previously served 
as city engineer and superintendent of 
streets for Burbank and Alhambra. Mr. 
Paige was a commander in the Navy 


~~ cr Seabees in World War II. 


Jaroslav Joseph Polivka (M. 39; F. 
59), age 73, noted for the design of un- 
(Continued on page 118) 


to your requirements. 
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Even the Best Draftsmen 
are better with 


The K&E Paragon 


-_ 


Drafting Machine 


3 Ways Better 


ere Re Seater eee 
Horizontal positioning lock now 
centrally located to permit lock- 
ing or releasing while seated. 





improved cable attachment and 
increased cable strength pro- 
vide maximum protection 
against breakdown, cable-snap- 
ping, and the wear and tear of 
constant use. 





Larger diameter vertical rail and 
attendant structural improve- 
ments afford increased rigidity 
for sharper, surer work. 


,- Ways the Best 


More Versatile — perfect balance at 
any board angle. 


More Compact — advanced travel-rod 
construction completely eliminates 
outdated cumbersome counterbal- 
ances projecting over top of board. 


More Adaptable — gives maximum 
sweep of any size board — even the 
largest wall models. 


Better Made — as with every K&E 
product, precision engineering 
throughout... rigid construction 
means truer lines, more accurate work 
... glides smoothly on fine-ground 
stainless rails...all glide controls 
are readily adjustable for any touch, 
any board. 


For Easier Use—scales move instantly 
at the lightest touch from one posi- 
tion to another . . . long lines can be 
drawn in a single motion, up, down 
or across... scales lock in place to 
eliminate drift... less tiring... 
smooth, feather-light action actually 
reduces number of arm and hand 
motions necessary to produce a fin- 
ished drawing. 


l KEUFFEL & ESSER CO., Dept. CE-4, Hoboken, N. J. 


C) Please send information on the new K&E Paragon® Auto-Flow™™: Drafting Machine, 


(J Please arrange a demonstration for me. 


Name & Title 





Company & Address 








20486 
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Architect: Weed, Russell, Johnson and Associates, 
Engineer: Norman J. Dignum & Associates, 
Contractor: Bradford Builders, Inc.; Miami, Florida. 


TIE 





ibroflotation’ 


was used to compact the sandy subsoil 
at two National Airlines Buildings. 


At Miami International Airport, the nose hangar and admin- 
istration building of National Airlines are built on sand com- 


pacted by Vibroflotation. 


Architect: 
Weed, Russell, Johnson and Associates, 


Contractor: 
Fred Howland, Inc.; Miami, Florida, 


Consulting Engineer: 
Ammann & Whitney, 


Soil Consultant: 
D. M. Burmister; New York. 


Proven Applications 


Deep Foundations « Dams 
Bridges © Airports * Tunnels 


Commercial Foundations 


On two separate contracts, over 
829 compactions were made to 
specified depth of 10 feet. Vibro- 
flotation provided a rapid, effec- 
tive, economical solution to the 
problem of eliminating founda- 
tion settlement. 


Around this immediate area are 
several other buildings built on 
sand compacted by Vibroflota- 
tion including: American Airmo- 
tive Corporation’s cantilevered 
hangar and Skyways Motel. 


Write for Booklet C-19 


VIBROFLOTATION FOUNDATION CO. 


930 Fort Duquesne Boulevard 


Industrial Foundations 
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Pittsburgh 22, Pa. 
ATlantic 1-2500 








Deceased 
(Continued from page 116) 


usual structures, such as the Czechoslo- 
vakia Pavilion at the Paris International 
Exposition in the 1930's and the Podolsko 
Bridge, the longest conerete arch span im 
Central Europe, died recently in Berke- 
lev, Calif. Since coming to the United 
States from Czechoslovakia in 1938. he 
had been a research associate at the Uni- 
versity of California, 1939-1945; a lecturer 
at Stanford University since 1951; and a 
consulting structural engineer at) Berke- 
lev. He was author of numerous works in 


the structural engineering field. 


Ray Raneri (M. 157; I’. % we 51, a 
U Ss Pubhe Health Service 
prominent in Cincinnati, Ohio, engineer- 


engineer 


ing circles, died on February 25, in Balti- 
more, Md. After several vears on publi 
works projects in New York. he joined 
the Pubhe Health Service it Cincinnati 
in 1940 to take part in Ohio River pollu- 
tion studies. One of his outstanding con- 
tributions was designing and overseeing 
construction of the Robert A. Taft Sani- 
farv. Engineering Center where he was 
chief of expermental facilities at the 
time of his death. 


George Peter Sangirardi (J.M. 757; 
A.M. 759), age 26..a private in the U.S, 
Army at Fort Mver, Arlington, Va., died 
recently After graduating in June 1956 
from the Manhattan College School of 
engineering, Mr. Sangirardi worked brief- 
lv with Johnson Drake & Piper prior to 
entering the service. His home was in 
Valley Stream, N. Y. 


Caleb M. Saville (M. ’01; T’. 59), age 
94, manager and chief engineer of the 
Hartford (Conn.) Metropolitan District 
Commission for 16 vears, died in’ Hart- 
ford on February 15. Mr. Saville’s death 
ended a three-generation trio of Savilles 
belonging to ASCE, which included his 
son, Thorndike Saville, Sr.. and his grand- 
son, Thorndike Saville. Jr. The Saville 
Dam of the Barkhamsted Reservoir svs- 
tem was named after him in recognition 
of his work in changing the Hartford area 
water svstem from a one-citv svstem to 
the present chain of reservoirs. One of the 
Manv honors accorded Mi Saville OCe 
curred in 1914 when ASCE awarded him 
the Norman Medal for his paper on the 
hydrology of the Panama Canal, based 
on knowledge gained in the early 1900's 
when he was assistant division engineer 
in charge of the construction of the 
Gatun Locks. 


Ralph Smillie (M. '24; IF. ’59), age 72, 
a leader in the field of tunnel design and 
construction, died on February 16° at 
Montclair, N. J. His achievements in- 
cluded the design of the Holland and 
Lincoln tunnels, the construction of the 
Brooklyn-Battery Tunnel and the Sum- 
ner Vehicular Tunnel under Boston Har- 

(Continued on page 120) 
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THE R. D. WOOD HYDRANT 


The R. D. Wood Hydrant is simple in design, yet offers 


on 


all the features needed for the utmost reliability. 


wut 


Your community would have to look a long time 


T 
» 

} 
~- 


f 


E 


and rugged. For full neighborhood protection at mini- Ce” 


oo 


{ 
before it would find another hydrant so serviceable : 


mum outlay, look first at R. D. Wood Hydrants. 


BRONZE PARTS 


Every point of friction is protected by at least one bronze 
surface. This assures against rust and interference with oper- 
ation. The stuffing box, gland and operating nut are all 


bronze—corrosion-proof! 


AND THESE FEATURES, TOO: 


Valve opens against water pressure, remains closed 
in case of accident. Head revolves 360°. Optional 
break-point flange and breakable stem coupling 
permit quick repair without excavating. Optional 
extension piece can be inserted without shutting 
off water. Available with bell, mechanical joint or 
flange pipe connections; conventional or “O” ring 











packings. 


Conform to latest AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, Mathews Flange Barrel Hydrants, 
R. D. Wood Gate Valves, and ‘‘Sand-Spun”’ Pipe (centrifugally cast in sand molds) 
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Deceased 


CONCRE F (Continued from page 118) 


bor. He also worked on a tunnel under 
the Fraser River at Vancouver. Since 
1950 he had been a partner in the New 
York firm of Smillie & Griffin. 


Howard Carl Steavenson (A.M. 753; 
M. °59), age 53. general contractor, of 
Tyler, Tex., died there recently. Mr. 
Steavenson was general superintendent in 
charge of construction of the Waco, 
Tex.) plant of the General Tire and 
tubber Company for Brown & Root, Inc., 
during the 1940’s. Later he was general 
superintendent for H. E. White, of Tyler, 


S. H. Taylor (M. ’48; F. 59), age 58, 
from 1938 to 1953 Camden (N. J.) county 
engineer, died on January 25, in Phila- 
delphia, Pa. Before resigning as county 
engineer to devote his time to the firm 
of Sherman, Taylor and Sleeper, in which 
he was a partner, Mr. Taylor helped de- 
sign the western end of the Black Horse 
Pike, and part of the New Jersey Turne 

ke. 


John R. Thatcher (A.M. 35; M. 759), 
58, a 32-vear veteran with the Army 
Corps of Engineers, died in Walla Walla, 
Wash., on March 1. He joined the Walla 
Walla District Office in 1953, and had 
hurge of the Program Development 
recently acting as assistant to 


It pays an engineer to remind himself that concrete starts to break 
chief of the Engineering Division. 


down the instant the forms are off . . . in major or minor degree 
depending on weather, corrosion or moisture pressure. When con- 
iti >< oo > j * is 2C ESS s] 7 . 
ditions are severe, no reminder is necessary, but somewhat more Charles Edward Via, Jr. (A.M. '533 
obscure is the need for high quality protective materials. Inferior M. '59), age 42, for ten years owner and 
coatings always cost more eventually. _ . operator of the Quantity Estimating 
Since 1912, Standard Dry Wall, Inc. has Service and the general contracting firm 
been in no other business than the pro- of Charles E. Via, Roanoke, Va., died 
tection of masonry, and its products are : ¥ there on February 6. Mr. Via specialize d 
leaders in the field. Thoroseal, for example, in remodeling and repairing industrial 
mey be easily applied with our money- buildings, swine pe — id War Il 
° ° ° stru t mnges ) v ar 
saving, long-handled brush, and will im- - Thorosea! structural change saan PO Pali aaa 
. he served with the Navy Civil Engineer 
part both a waterproof and decorative i iecaclena ae 
. - ; I ; Corps in Okinawa as public works officer. 
surface in gray, white or color. Write for To Keep Water Ont Mr. Via was keenly interested in the 
“a . bead “ ‘ als . SUC 4 
our free specification folder on all Thoro a 
System products. Senders ony won Peodver in 1958 as pre sident and more rece ntly 
as chairman of the “ection’s UEC came 


That 
bes o> Manon 





activities of the Virginia Section, serving 


i ni i i i ln ch plasms i es ls a Ws iwc i i ws eae es puign. 
Please send new 20-page specification guide describing all prod- 


ucts and uses. Joseph Ray Williard (J.M. 58; A.M. 


59), age 23, of the Pennsylvania Depart 
ment of Highways at Rossiter, Pa., died 
Company rere recently in an automobile accident. Mr. 

a Williard graduated from Pennsylvania 
State University in 1958 with a BS. in 


civil engineering. 


Joseph J. Yates (M. ’18; T°. ’59), age 
87. retired railroad executive, died March 
6 in North Plainfield, N. J. He started 


his railroad career with the Pennsylvania 

Railroad in 1894, after graduation from 
Box X-13 New Eagle, Pa. Products, Inc. Rutgers University, and later served as 
chief bridge engineer for the Jersey 
: Central Railroad. Mr. Yates retired from 
Plants at New Eagle, Pennsylvania and Centerville, Indiana this latter position in 1947, 


Name 











Address 
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@ CONSTRY. 
: ™ - CO.- YW 
ee PAVING 
CONTRACTOR 


AMPA * st. pETERSS 
DECATUR, OA 


7° 


Laying heavy-duty Texaco Asphaltic Con- 
crete pavement on 13 miles of U. S. Route 
19, used by traffic to and from Florida’s 
Sunshine Skyway Bridge. 


Florida converts inadequate road 


into a dual Asphalt highway 


When Florida built the new Sunshine Skyway Bridge over 
Tampa Bay, U. S. Route 19 in Pinellas County could not 
cope with traffic to and from the bridge. The State 
remedied this by converting the old 24-foot road into a 
modern, divided Asphalt highway. 


A new 24-foot lane was constructed for northbound traffic. 
Its heavy-duty surface of hot-mix Texaco Asphaltic Concrete 
was laid on an 81-inch limerock foundation, over a 
12-inch stabilized subgrade. 


Hot-mix Texaco Asphaltic Concrete also was used to re- 
surface the existing road, which now serves southbound 
traffic. 


This economical method of using heavy-duty Texaco As- 
phalt paving to convert existing, inadequate roads into 
up-to-date, divided highways offers substantial savings in 
the construction of many sections of the Interstate Highway 
System. 


Whether you are building a highway in Florida, a farm- 
to-market road in Wisconsin, an airport in Texas or a 
municipal expressway in Rhode Island, Texaco Asphalt 
products are conveniently available at strategically located 
refineries and terminals. For assistance with an Asphalt 
paving or maintenance problem, get in touch with our 
nearest office listed below. Our 55 years of Asphalt ex- 
perience is at your service. 


TEXACO INC., Asphalt Sales Div., 135 E. 42nd Street, New York 17 


Please send me your two brochures 
containing helpful information on 
heavy-duty, intermediate and low- 
cost types of asphalt construction 
for highways, streets, airports, etc. 
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Address 


Texaco Inc., Asphalt Sales, 135 E. 42nd St., New York 17, N. Y. 


Position 


Associated with 
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Columbia offers new degree... 


Fou National Defense Graduate Fel. 
lowships are available for 1960-1961 for 
tudyv of “Dynamic Structural Design” at 
Columbia University Department of 
Ciml Engineering and Enginecring Me- 
chanu As provided by the National De- 
fense Education Act of 1958) first-vear 
graduate students will receive a stipend 
of $2,000, plus $400 for each dependent 
The University is also offering a new 
degree of Nuclear Engineering begmning 
next September The new degree requires 
30) points of courses bevond the MS 
degree—60 points of courses beyond a 
BS. degree if the candidate did not prev- 
jously receive an MS 
quire a thesis if the student submitted a 

Master’s degree. 
hensive examinations are required, howe 


ind does not re- 


Compre- 


thesis tor i 


ever, 


River pollution study ... 


Nature’s own method of fighting river 
pollution will be the objective of a three- 
vear mvestigation by the University of 
Vichigan School of Publi Health Un- 
der a $52,669 grant by the U. S. Publie 
Health Service covering the period, As- 
sociate Professor John J. Gannon, A.M 
ASCE, will direct a study of two Michi- 
gan rivers. Researchers will choose one 


river which carries domestic  organie 
inother with industrial ore 
ganic waste. From their findings, they 


hope to aid the natural self-purification 


waste ind 


Process, 


New data processing center... 
Representatives of Southern colleges, 

research organizations and 

attended the 


universities 
industrial organizations 
dedication of the 
computer center in the South on Janu- 
iry 7, as the Texas Agricultural and Me- 
chanical College System unveiled a $3.5 
million Data Processing Center on the 


largest campus-based 


College’s campus. The center houses an 
IBM-704 high-speed electronic data pro- 
cessing machine, an IBM-605 medium- 
speed data processer, and an IBM-604 


electronic computer. 


Opportunities for graduate study .. . 


Excellent graduate 
study exist in civil engineering at the 
Carnegie Tnstitute of Technology, Pitts- 


burgh, Pa’ Fellowship, assistantships and 


opportunities lor 


scholarships are available in all areas of 
civil engineering, but particularly in hy- 
draulie engineering and fluid mechanics, 
foundation engineering and soil mechan- 
ics, Structural engineering and solid me- 
chanics, and materials. Included are. six 
new special three-vear Fellowships, which 
are supported by the National Defense 
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Education t of 1958, and pay stipends 
of $2.000 for © first vear, $2,200 for the 
second vear, and $2,400 for the third veai 
(plus $400 per vear per dependent): and 
t Fellowslip-Loan Program under funds 
made available by the Ford Foundation 
and paving up to $6,000 per student per 
vear—for civil engineering Pre-Doctoral 
candidates preparing for academic careers, 
Special grants for Fellowships of $9,600 
per student (plus $400 per vear per de- 
pendent) are part of the Institute’s three- 
vear doctoral program in the sciences of 
materials. For further information write 
to Dr. Thomas EF. Stelson, Head, De- 
partment of Civil Engineering, Carnegie 
Institute of Technology, Pittsburgh 18, 


Pa. 


NDEA scholarships ... 

Awards made in all fields of enginecr- 
ing by the Department of Health, due 
eation and Welfare National 
Defense Education Act for the ac idemiue 
vear beginning in September, 1960. rep- 


unde 1 thie 


resents an increase from only S81 out of 
1,000 scholarships to 144 out of 750. Each 
of the scholarships covers a three veai 
period with stipends to the student of 
$2,000, $2.200 and $2400 for the th 
vears plus $400 per vear per depend 
To date the following institutions h 


qualified for the NDIA: scholarships: 


Technology 


~~~ 


SS me ee er mem 
~ . 2 


f Technology 


Fenn College expansion program .. . 

Fenn Coll ge m the midst of a deve l- 
opment program, had open house recently 
to display its attractive new engineering 
and science building, Stilwell Hall. Fenn’s 
expansion program, which includes con- 
struction of eight new buildings, three of 
them skyscraper dormitories, is geared to 
handle 10,000 students within the next 
decade, enrollment. 
These hopeful and imaginative plans are 
attributed largely to G. Brooks Earnest, 
Fenn’s energetic, far-sighted president 
and former Director and Vice President 
of ASCE. 


double lis present 


Engineering schools combine .. . 


The Schools of Civil and Mechanical 
Engineering at the University of Penn- 
sylvania, which have long been separate 
units, will be combined to form the 
Towne School of Civil and Mechanical 


Engineering, in honor of the University’s 
henefactor, the late John Henry Towne. 
The action is being taken in recognition 
of the fact that a number of subjects are 
of common interest to students in both 
schools. It is expected that the Towne 
School will be completed in time for the 
1960-1961 term. 


Newark College celebrates 75 years... 

New Jersev’s Governor Robert B. 
Mevne r cited Vewark Colle qe of Enqi- 
necring as “one of the State’s great 
educational institutions,” at the College’s 
75th anniversary Founders Day Dinner, 
which opened a four-month celebration 
of the birth date of the Newark Tech- 
nical School, predecessor of today’s NCE, 
on February 9, 1885. One of the few high- 
er educational institutions in the U. 8. 
supported by both a city and a. state, 
Newark College of Engineering through- 
out its 75-vear history “has demonstrated 
constant responsiveness to the needs of 
the community to which it belongs.” In 
keeping with this poliev, a broad pro- 
gram to attract recent engineering gradu- 
ates to the teaching profession bv offer- 
ing fellowships which combine teaching 
ind research along with advanced study 
has been instituted. The fellowships are 
based on a 10-month vear with summer 
employment available cither at the Col- 
lege or in the highlv industrialized norths 
ern New Jersey area. 


At the University of Illinois... 
Freshmen entering the College of Engi- 
necring at the University of Tllinois, he- 
ginning with the fall semester of 1963 
must meet new entrance 
The greatest revision is the requirement 


requirements, 


for two vears of foreign language and 
added emphasis on scerence COUrses such 
as phvysies, chemistry and biology, and 
not including general science. The step 
is taken in the behef that the increasing 
responsibilities of the engineer in society 
require broad understanding of the 
social sciences and the humanities, while 
today’s technical world requires of an 
engineer a stronger background in mathe- 
maties and science than eve r before. 

Future Ihinois license plates will have 
no more than six identification charac- 
ters if recommendations based on a two- 
vear study made at the University of 
Illinois ave adopted, Research was carried 
on under Prof. John W. Baerwald, A.M. 
ASCE, Delbert F. Karmeier and C. Gor- 
don Herrington, M. ASCE—the latter 
two at the time were graduate students. 
Their research showed that for fast, ac- 
curate perception no idle ntification should 
have more than six characters, and that 
if letters and numbers are used, letters 
should be grouped together at the be- 
ginning or the end. 
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costs go down | | | 


when you REINFORCED CC 
design for... | | | 
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Photograph Courtesy of Texas Highway Department 


When compared with other construction materials, the cost trend of reinforced 
concrete bridges, overpasses, and other highway structures is usually less! 


They are lower in first cost because projects always start on time—finish on 
schedule. There are no expensive delays due to material shortages or necessary 
field changes. Materials and labor are readily available from local sources. 


They are lower in aftercosts, too! Reinforced concrete structures are weather 
resistant—require less maintenance, and are resistant to wind, shock, and quake. 


On your next project, design for reinforced concrete and compare its many cost- 
saving advantages. 


CONCRETE Concrete Reinforcing Steel Institute 
eee = 38 South Dearborn Street 
»aa}| Chicago 3, Illinois 
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1 Architectura s Menibers Harris) of «a recent bulletin entitled Relative 

. . may obtain single ypies without charge from Productive Value of Land The three basic 

New Publications the Educational Department of the Surety Asso- factors considered in this study of the productive 

ciation of America John Street, New York 38 capacity of land sare water, climate, and soil, In- 

N. ¥ guiries about the publication identified as Bul- 

letin No. 6 should be addressed to the Engi- 

Hydraulic research nce drau neering Experiment Station, Utah State Univer- 
Skid prevention ] , ors invols Researc! . ited tes s an- sity, Logan, Utah 





im preventing i ling i mi ‘ | | nounced | he fiona suren andards 
ial series Soil mechanics .. . . A second edition of 
research oratory Manual in Soil Mechanics’ by Raymor 
ime F. Dawson, F, ASCE, professor of civil engineer- 
Superintendent ng at the University of Texas, is now available 
Printing Of- from the Pitman Publishing Corporation (2 West 
25 5 Street, New York, N. Y.), at $4.00 a copy 


notes were originally prepared for use in 


$1 


iuthor’s laboratory classes in soil mechanics 


llow the = standard 


Industrial waste nicipal  officia . >» manv of the tests fc 
re considering t pt or revisi ru- nethods prescribed by the American Society for 
Materials and the American Association 
te Highway Officials, it) was 

hese methods were not sufficiently detai 
permit the student to make laboratory experi- 
~ without additional instruction. Many of the 
tests included originated in the laboratories 
the Bureau of Public Roads, Harvard Univer- 
sitv, and the Massachusetts Institute of Tech- 


ition 31; s t 7 Sewage disposal, California... . About 
he price is $3.00 opy. thirds of California's sewage and industrial waste 
is discharged into the state's estuarine and coastal 
Construction materials The problen f waters. Since these areas are in ever-increasing 
coq und omay obtained from tl ! n chert as a reactive mgre 1 con > ugyregute lemmand for recreational use, the State Wate 
Iron nd Steel Institute 5 t nd t is discussed in Special Report 55 of th whia Pollution Control Board has been conducting a 
New York 17, N Division of Mine he repor rit b re series of research projects to determine the tech- 
B. Goldmar t geologi ind ent 1 ran- nical and economic teasibil 4 marine . 
Construction contract bonds see natu eosean Chert u te one! { yut posa \ five-vear oceanographic survey” of the 
t tion ontr leseribes the itu K moo he Continental Shelf area of Southern California has 
chemica ind) phys 1 pre rties oO he cl now been completed tor the vard b he Allan 
1 Hancock Foundation of > i muith- 
) ern Calitornia he group reports constituting 
the Calife ‘ vision of rry uilding he survey has been : led by the State Water 
San Francised ili llut ontrol id us Publication No, 20. 
os iv be pureh Te t $4.00 apiece, from 
Soil study .... ig! nsen he Printing Division, Documents Section 
Ntce ol tun Siew ring neriment Stations Sacramento 14, Cal sidents of California 


cents for 








HERE’S SPRAGUE & HENWOOD’S TIME & MONEY SAVER 


EXAMPLE: 


Have you ever found, after a concrete floor was finished 
that sleeves had been set in the wrong place, or that 


they had moved during the pouring? Have you ever 

found that you needed additional holes for which no 

sleeves had been set? If you have then you know there 9] i A ae ve ] fe o 8 i T & 
should be an easier way to spot and make these holes— 

HERE IT 1S: Sleeves could be eliminated, and floors 

poured solid. Then the required holes can be 

spotted accurately, and drilled cleanly ... smoothly... 

quickly and in the required diameter with Sprague 

& Henwood Masonry diamond bits. Re-inforced con- 

crete presents no problem. 


Other ways to save time and money are to use Sprague 
& Henwood Masonry diamond bits in drilling holes in 
glass... ceramic tile... brick... stone... concrete... 
asphaltic concrete, plus many other hard or brittle 
materials. Sprague & Henwood manufactures three 
types of Masonry diamond bits: Resettable—Throw- 
Away—Impregnated. 


Write today for more information on how you can save 
money...save time...and in the final result make 
more money for yourself or your firm. 


na P 
a oot fa Our 4 mblem Oty Your Seal of Quality 


\ 


SPRAGUE & HENWOOD, Inc. 221 WEST OLIVE STREET 


SCRANTON, PENNSYLVANIA 
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of the world’s most powerful hydraulic turbines. 


Newport News builds six king-size turbines 
for Niagara Power Project 


These skilled Newport News machinists are milling 
a stay ring for one of six 200,000 hp. Francis-type 
hydraulic turbines. Before they’re finished, they’ll 
turn out five more turbines—the world’s most 
powerful—for the Lewiston Power Plant of the 
Niagara Project. 

Newport News has not only the men, but the 
facilities to take a job like this in its stride... 
your job, too. For example, the 42 ft. boring 


Engineers ..«. Desirable positions available at 
Newport News for Designers and Engineers in 
many categories. Address inquiries to Employ- 
ment Manager. 
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mill pictured above was designed and built at 
Newport News. 

The large engineering and technical staffs, acres 
of iron, brass and steel foundries, five huge machine 
shops, and additional specialized equipment make 
Newport News a leader in the production of 
hydraulic turbines, valves, gates, penstocks, and 
other water power equipment you need. 

Consult Newport News engineers on preliminary 
design recommendations at no obligation, 


Shipbuilding and Dry Dock Company 


Newport News, Virginia 
125 
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Library Services 


Engineering Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be 
borrowed by mail by (the Society's 
initials, eg. ASCE) members for a smali 
handling charge. The Library also pre- 
pares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
items in its collection, Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street, 
New York 18, N. Y. 
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Underground... 


Use This NAYLOR 


Gloss dosbalotaleya! 


 < ¢ a 
a 
tis ROMS Mee tia sie si re 
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When you need lines to bring in fresh air and to ex- 
haust gases and fumes in underground construction, 
there’s no better pipe line combination than NAYLOR 
Spiralweld pipe and NAYLOR Wedgelock couplings. 
The distinctive lockseam-spiralweld structure 
creates a light-wall pipe with extra collapse strength 
and safety factors for push-pull ventilation. The 
Wedgelock coupling speeds installation and makes it 
possible to couple joints with only one side of the 
pipe in the open. Lines hug the wall and can be The NAYLOR Low-Pressure Wedgelock coup- 
extended quickly as work progresses. ling for ventilating service can be furnished for 
For air, water and ventilating service, it will pay 
you to get the story on this NAYLOR pipe line 
combination. Ask for Bulletin No. 59. 


NAYLOR 
PIPE @yauy—— 


1281 East 92nd Street, Chicago 19, Illinois 


Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 


pipe with (A) accurately-sized shoulder ends, or 
(B) with grooved ends. A hammer is the only tool 
needed to connect or disconnect this coupling. 
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OZALID 


NEW /DEAS TO HELP YOU W/TH 


Standard materials, plus new thinking, result in big time and cost savings. 


How to break the halftone 
costs barrier 


Some of the sharper repro men look- 
ing to cut the high cost of using half- 
tones in quantity have come up with 
this little timesaver that goes for 
pennies per halftone. Here was the 
problem: 200 rush copies of 16 tech- 
nical photographs were needed for a 
service manual...a total of 3200 
prints. This job would usually run 
about $2,000 and take ten days... 
that was too long and cost too much. 

A bright lad thought about their 
Ozalid whiteprinting equipment and 
worked out this procedure: First an 
8” x 10” screened film positive was 
made by projection froma4” x 5” neg- 
ative, emulsion away from emulsion. 


This insured proper orientation of 
the print in the final stage. 

Next, the film positive and Ozalid 
black-line plastic-coated paper 
(105SZ) were processed in an Ozalid 
Printmaster 810 at a rate of 12 feet 
per minute. The 42-inch width of this 
machine permitted two operators to 
work simultaneously, cutting total 
production time virtually in half! 
The choice of Ozalid papet Type 
105SZ was an excellent one. It gave 
crisp; black-line images of great den- 
sity due to the paper’s plastic coat- 
ing. The entire project took just 
under a fast six hours instead of the 
usual ten days, and cost about $100. 


ENG/NEERING REPRODUCTION AND DRAFTING 


Total savings: $1900 and 914 days 
of production time. Pretty smart, we 
think. By the way, we’ve got sample 
packages available for the asking that 
might very well give you the same 
dramatic results. Why not write us 
at Ozalid, Box QQ4, Johnson City, 
New York. We'll be glad to help. 


Looking for a fast case 
of the blues? 


The happy kind, we mean. The clean, 
rich, decisive blue image that Ozalid’s 
new Super-Speed Blue-Line (200SS) 
gives. And when we say fast, that’s 
exactly what we mean. Poor originals 
are copied up to ten feet per minute 


faster than with regular copy papers. 


This is the first Ozalid copy paper 
specifically designed for copying 
semi-opaque originals at higher 
speeds... at no sacrifice of line den- 
sity in any sense! 

But what does all this mean in prac- 
tical benefits, other than increased 
production at no loss in quality ? 

Well, for one thing, it means that 
you can now do a fine job on semi- 
opaque material, such as one-sided 
letters, documents and bulletins, at 
the lowest cost of any copying proc- 
ess... even if they’re printed on bond 
papers! 

Another benefit is the clean, read- 
able copies you can now produce 
from soiled, yellowed documents and 
low-translucency materials much 
faster than ever before. 

Is that all? Not by a long shot. 
200SS actually turns low-powered 
ultraviolet machines into pretty fast 
units. And the faster printing speeds 
mean faster return of the original 
after each cycle. 

Why not try this superb, high- 
density blue-line paper today? It 
really makes sense. Just call your 
local Ozalid representative for a 
demonstration. 


Ozalid—Division of General Aniline & Film Corp.* In Canada: Hughes-Owens Co., Ltd., Montreal 
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LARGEST REINFORCING BAR ORDER IN BETHLEHEM’S HISTORY Typical scene during 
the construction of the 4-mile long twin conduits at the gigantic Niagara Power Project. When completed, the 
project will add 1,950,000 kw to the power facilities of New York State. Some 60,000 tons of Bethlehem reinforc- 
ing bars were required for the project, being built under the direction of the Power Authority of the State of 
New York. Contractors on this portion of the project: Balf-Savin-Winkelman, and Gull-De Felice. 


Bethlehem Steel Products for Concreting 


Reinforcing Bars, plain and fabricated... Bar Supports... Nails 
and Tie Wire for formwork... Bars and Strand for prestressed 
concrete ... Tie-Rods . . . Standard and Special Fasteners. 
Bethlehem reinforcing bars come in a complete range of sizes, 
including the giants, 14S and 18S. They’re all made of new-billet 
steel. This is your guarantee of composition, mechanical, and physical 
properties. When bundles of Bethlehem bars arrive at the job, 
certified mill test reports, matched with heat numbers, can identify 
your bars with the specific heat tapped from our open-hearth furnaces. 














» __ SASSRMAABASAAEAS) 


La 


PAVING THE PENN-CAN— New entry in Pennsylvania’s vast superhighway system—and part of the Inter- 
state System——is the Penn-Can, stretching from Stroudsburg north to the New York State line. Lycoming 
Construction Co., contractor on this section near New Milford, Pa., used a long list of Bethlehem road steels, 
including reinforcing steel, bar mats, dowel units, wire rope, beam and cable guard rail with steel posts. 


The most complete line of paving steels... 


When you are in the market for highway steels, remember that besides the list of paving 
steels at the right, Bethlehem supplies steels for right-of-way work: hollow and solid drill 
steel, special analysis steels for construction equipment, culvert sheets, wire rope, etc. 
Bethlehem steel products for the finished highway include fabricated plates and shapes 
for bridges and underpasses, guard rails and posts, bridge rails, fence, and fence posts. 

We’ ve had years of experience in supplying steel for highways. We understand the road 
builder’s problems. Our people are more than glad to talk over your job with you at any time. 


BETHLEHEM STEEL 











HERE'S A PARTIAL LIST: 
Road-form stakes « bar mats « hinged 
bar mats « reinforcing for continuous 
paving « welded fabric + dowel units 
and hook-bolt center-joint dowels « 
trapezoidal keyways + dowels for longi- 
tudinal contraction and expansion joints 
* expansion hook bolts for pavement 


widening « center strips and pins. 











JET-AGE AIRPORT At Dulles International Airport, Chantilly, Va., 
runways 10,000 to 11,500 ft long, 150 ft wide, and 12 to 15 in. thick are 
laid to accommodate jet aircraft. Like any heavy-duty roadbed, the 
concrete is interlaced with reinforcing steel for strength and with dowel 
units for expansion, contraction, and weight transferral between slabs. 
Contractor: C. J. Langenfelder & Son, Inc. 








MISSILE BASE—Future launching pad for one of the Atlas missile 
launching bases under construction near Spokane, Wash. The project 
manager for MacDonald-Patti-Scott-Leavell, the general contractor, 
commented that each pad seems to be more steel than concrete, a con- 
struction necessary to withstand the impact of an Atlas launching. 





PRIEST RAPIDS DAM Vast tonnages of reinforcing steel are needed for huge projects like this $98,000,000 dam 
on the Columbia River in Washington. Here, too, steel products such as steel sheet piling are extensively used plus wire 
rope, and others. Merritt-Chapman & Scott Corp. is building the project for the Grant County Public Utility District. 


Do YOu Have These Publications ? 2. serena of Concrete Reinforcing Bars 


. Perfect Vision Bridge Railing 


Take a look at this list of Bethlehem publica- . Beam Guard Rail 
. Non-Highway Uses of Beam Guard Rail 


tions on highway products, concrete construc- Dahle Guard Rall 
tion, and allied fields. Just use the coupon . Steel Bridge Flooring 


below. The numbers in front of the publications ase gala for Mine Roof Support 
. Rock Bolts 


also appear in the coupon. Circle those you’d H-Piles 
like to receive. . Sheet Piling 
2. Abrasion-Resisting Steels 
3. Rolled-Steel Curb Facing 
. Hollow Drill Steel 
00 ae SE Os we ee . Slings and Fittings 
>. Solving Drainage Problems (steel culverts) 
. Wire Rope for Construction 
. Structural Shapes 
. High-Strength Bolts 
. Stress-Relieved Strand for Prestressed Concrete 
. Form Stakes 


PUBLICATIONS DEPARTMENT 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Please send me the following: 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Name 





Address___ 








Applications for Admission to 
ASCE, Jan. 30-Feb. 27, 1960 


Applying For Member 


Joun Ceci, Apams, Jr., Boston, Mass. 

BENNIE ARNOLD ANDERSON, Washington, D. C 

Rosert CusHMAN Arey, New York, N. 

Water Lupwig AURNHAMMER, Summit N J. 

Rosert FRANK BatcerzaK, Medina, N. Y 

ARTHUR Deryck Bastiman, Yorkshire, England 

DONALD FreppRICK BAUMANN, Milwaukee, Wis. 

RAMNARAINLAL NANDALAL I> Raipur, India 

Jorce Jaques Boum, New York, . a 

Sipney Breese Bowne, Jr., Tizeola, N. Y. 

Rosert WILLIAM Brown, London, England 

Wittiam Carvin Burkert, Wilmington, Del. 

FRANCIS JoSEPH CONNELL, Binghampton, N. Y. 

Carey CorrinGHaM, Downers Grove, I!I. 

Horace Rosert Courter, Baltimore, M 

Ropert Henry Day, Jr., Los Angeles, Calif. 

Luis Feperico Diez Gonzacez, Santurce, Puerto 
tico 

Perer Epincron E.ien, Wellington, New Zealand 

JOHN CLINTON FeEtLows, Jr., Toms River, N. J 

Davin FisHer, Los Angeles, Calif. 

WILuiAm Henry Fitzceratp, Boston, Mass. 

ARTHUR CaLvin Forp, New York, N. Y 

Puivip Witiiam Genovese, New Haven, Conn. 

ALFONSO GoLprRos, Mayaguez, Puerto Rico 

DonaLp Weser Harrincron, Chicago, II. 

JoHN JosepH STaNLey Hempev, Roselle, N. J. 

Davin Inks Hpnperson, Kansas City, Mo. 

Grove Rosert Hoicoms, Reno, Nev. 

Davip Grant Huser, Hamilton, Ontario, Canada 

EeRNesT GeraLp Hurst, Hillsboro, Ill. 

Frep RaymMonp INGRAM, Whitestone, N. Y. 

JoHN Davip IsHerwoop, Los Angeles, C alif. 

Boris JermMakov, New York, N. 

JouHn Lester KEENAN Philadelphia Pa. 

ARTHUR ALAN KLEIN, Philadelphia, Pa. 

toBERT SAMUEL KNIGHT eg aa Ariz 

ALVAN Ernst Kocu, Odessa, Te 

Donato Epwarp LeBeau, W A ce Del. 

CHARLES NICHOLAS LupMaNn, Pittsburgh, Pa. 

Ronatp Witiiam MackKicuan, Vancouver, B. C. 
Canada 

Georce Victor Marancont, Cleveland, Ohio 

IAN Wiuttrm McCaic, Niagara Falls, 
Canada 

Dovetas MatcoLm McC attum, South Africa 

tonERT LAWRENCE McDOoNELL, Sacramento, Calif 

Morton Merron, New York, N. Y. 

Wittiam Lester Morris, Missoula, Mont 

ArTHUR CarrRoLL Epwarp Operton, St. Albans, W. 


Ontario 


i 

Paut Dumzo Orit, Columbus, Ohio 
LeRoy Eowarp Onsiek, Honolulu, Hawaii 
RicHarp Henry Ouney, Boston, Mass. 
Dwicut Lawson Pats_ey, Jamaica, West Indies 
CHANDRAKANT Bapurao Pater, Calcutta, India 
ZAHEERUDDIN PatHAN, Karachi, Pakistan 
Gordon REx Penninecron, Glendale, Mo. 
ARTHUR HerMAN Pera, St. Paul, Minn. 
Henry JoHN Piock, Jr., Tehran, Iran 
James Fraser Poot, Johannesburg, South Africa 
JoHN Ccaupe Porrer, Jr., Fort Benning, Ga. 
Gustave OLIvier Prapos, Nashville, Tenn. 
Water Rakericu, Jr., Los Angeles, Calif. 
CHARLES CLARENCE RANNeEY, Kalamazoo, Mich. 
KENNETH WILLIAM Sax, Sacramento, Calif. 
FRANK Roy Scarterr, Detroit, Mich. 
Ruth Gordon Scunapp, San Francisco, Calif. 
PARAMANAHALLI VENKATASWAMYGOWDA SOMASEK HARA 

Cambridge, Mass. 
Haro_p JAMES SpeLMAN, Jr., Washington, D. C. 
Percy Gorpon Spencer, Essex, England 
JoHN Francis StacHowicz, Pittsburgh, Pa. 
DoNnaLp WILLARD STENZEL, Cleveland, Ohio 
Ditro CELestin StopKey, Ottawa, III. 
JOHN TILLMAN Tapert, Jr., Wilmington, N. C. 
Max Ropotpx Witty Teicke, Caracas, Venezuela 
CHARLES BENJAMIN TrueBLOoD, Middletown, Ohio 
Cuirrorp Hata Turner, Calcutta, India 
WitiiaM ALLEN Wuirte, Florence, Ala. 
SHELDON Epwarp WINKs, Kenmore, N. Y 
LonG-po Wu, Denver, Colo. 


Applying For Associate Member 


Fausto Asrit O, Baltimore, Md. 

Epwarp Grecory ALTOUNEY, Sacramento, Calif. 

Cartos ALBERTO Papua AMARANTE, Gerais, Brazil 

CHARLES NEWTON Barnsrince, Decatur, Il. 

LINCOLN VIRGILIO BARBUGIANI, Sao Paulo Brazil 

Marvin Davin Barkan, New York, N. 

Lars STeraN BerGeENHEM, Richmond, Va. 

Gerorrrey Fattows Buck, Montreal, P. Q., Canada 

Puitip Date Capy, Aruba, Netherland Antilles 

JoHN Henry Cervant, Topeka, Kans. 

DEVARAYASAMUDRAM VISWESWARAIYA 
HARA, Evanston, III. 

Davin Lee Cooksey, Vicksburg, Miss. 

EpuarpO BUENAVENTURA De BELLO 
Columbus, Ohio 

Hersert James Drx, Palos Park, III. 

JosepH WarReEN Dovp, Cincinnati, Ohio 

JouN StepHEN Durry, New York, N. 

CHARLES WarREN DuNCAN, Kansas C ity, Mo. 

Witiiam Josepn Fecxko, Pittsburgh, Pa. 

RicHarp ArruHur Fo.ey, West Newton, Mass, 

Rupotro GonzaLez Morasso, Baltimore, Md, 

JosepH Henry Heinz, Jr., State College, Pa. 

Warren Haroip Hivcer, New York, N. 

ArtHuR Yau Yuen Ho, Frederic ton, N. B., 
Canada 


CHANDRASEK - 


PEDRESCHI 
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Donatp Etmer HurrMan, Dixon, III. 
BERNARD CHARLES HuGues, Fort Belvoir, Va. 
IrviNG Karz, Brooklyn, N. 

Gerarp Roger KENLY, San Jose, Calif. 

T. N. Kuoury, Chicago, Ill. 

KENNETH Krucer, San Francisco, Calif. 
JosepH Danie. Lake, Lansing, Mich. 

Epwin Francis Leone, Heilwood, Pa. 

Paut Lew, Oroville, Calif. 

Davin HENRY LILLarD, Kansas City, Mo 

Ray Daniet Looper, Raleigh, N. C,. 
SarvesH wart Prasad Maruur, Saharanpur, India 
JosepH ALoysius Meyer, Rolling Meadows, Ill. 
Witti1am Micnaewt Moore, College Station, Tex. 
KHURAM JAH Murap, Dacca, East Pakistan 
RonaLp Lee Ovenven, New Orleans, La. 

Ney Pickett Park, Jr., Montgomery, Ala, 
Gou Boon Penc, Kuala Lumpur, Malaya 
Tommy Jay PickerinG, Jackson, Miss. 

Nastm MoHAMMAD QuresHI, St. Paul, Minn. 
JosepH Ricuarp Reap, Rayville, N. J. 
DonaLtp ANTHONY Reccn10, Bethlehem, Pa. 
Mario Gasica Revita, Springfield, Ill. 

Ear Lyman Sack, Minneapolis, Minn. 
James JOHN Scuuster, Villanova, Pa. 

James Leroy SeepeNsurG, Monsey, N. Y. 
Georce Bernarp Sicat, New York, N. Y 
THoMAS FRANKLIN SMITH, Columbia 

JosepH Georae Stassi, New Orleans, 

Evmer Evcene Strout, Bloomfield, N 

Wayne ALLEN Srurrt, Omaha, Nebr. 

JoHN Susk1, Kansas City, Mo. 

Husertr Gerovp Tester, Istanbul, Turkey 
Epaar VAUGHN TUNSTALL, Sacramento, Calif. 
Davip Warren Vories, Miami, Fla. 

LeicH FRANKLIN VrRooMAN, Pitts burgh, Pa, 
Cuo Yee Yone, Stanford, Calif. 


fi { pplic ations for the grade of Associate 
Vember ASCE Student Chapter 
Members are not listed.] 


from 





Non-ASCE Meetings 





Air Pollution Control Association. An- 
nual meeting at the Netherland Hilton 
Hotel, Cincinnati, Ohio, May 22-26. Ar- 
nold Arch, Executive Secretary, APCA, 
1400 Fifth Avenue, Pittsburgh 13, Pa. 


American Institute of Industrial Engi- 
neers. Annual meeting at the Dallas- 
Sheraton Hotel, Dallas, Tex., May 12-14. 
AIIE, 145 North High Street, Columbus, 
15, Ohio. 

American Water Works Association. 
Kightieth annual conference at Bal Har- 
bour, Fla., Mav 15-20. Conference head- 
quarters will be the Hotel Americana 
Raymond J. Faust, Secretary, AWWA, 2 
Park Avenue, New York 16, N. Y. 


American Welding Society. Forty-first 
annual convention and welding exposi- 
tion at the Biltmore Hotel and the Great 
Western Exhibit Center, Los Angeles, 
Calif., April 25-29. AWS, 33 West 39th 
Street, New York 18, N. Y. 


Building Officials Conference of Amer- 
ica. Forty-fifth annual convention at the 
Eden Roe Hotel, Miami Beach, Fla., 
Mav 23-26. O. M. Pushkin, Chairman, 
BOCA, 1525 East 53rd Street, Chicago, 


Engineering Institute of Canada. 
Seventy-fourth annual general and tech- 
nical meeting at the Roval Alexandra 


Hotel, Winnipeg, Manitoba, May 25-27. 


International Public Works and Build- 
ing Equipment Exhibition. Second Inter- 
national Exhibition at Le Bourget Air- 
port, Paris, France, May 19-29. Exhibition 
Secretariat, 1, Avenue Niel, Paris XVII, 
France. 

Wire 
Spring 


Reinforcement Institute. Annual 
meeting at The Greenbrier, 
White Sulphur Springs, W. Va., May 
30-31. Frank B. Brown, Managing Direc- 
tor, WRI, National Press Building, Wash- 
ington 4, D. C. 





Fastening to concrete 


Easy, Safe and 
Economical with 








Peerless Wedge 
Shelf Angle insert 


Richmond Malleable 
Adjustable Insert 





~ 


Kohler Threaded 
Insert by Richmond 


Richmond 
Rocket Insert 











The variety of types and sizes of 
Richmond Concrete Inserts gives 
you the added assurance of always 
having the right tool for any hang- 
ing or anchoring job. These products 
are laboratory tested and you can 
rely on their recommended working 
loads. They are provided with either 
holes or lugs which makes nailing 
them to the forms a simple, speedy 
operation. 

Send for your free copy 

of Richmond Bulletin 

No. 6 giving you com- 

plete data on types, 

sizes, working loads and 

varied uses of Rich- 

mond’s expanded line 

of Concrete Inserts. 

and, if you have a spe- 

cific concreting prob- 

lem, let Richmond's 

Technical Department 

help you. Write to: 


Rich mone 


SCREW ANCHOR CO..INC 


INSIST ON RICHMOND 


AND BE SURE IT S RICHMOND 


Main Office: 816-838 LIBERTY AVE., BROOKLYN 8, N. Y. 
Piants & Sales Offices: Atlanta, Georgia . Ft. Worth, 
Texas » St. Joseph, Missouri - In Canada: ACROW- 
RICHMOND LTD., rangeville, Ontario. 
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These items are listings of the Engineering Societies Personnel 
Service, Inc. This Service, which cooperates with the national 
E N G I N E E R i My G S re) S I E ry I E S societies of Civil, Electrical, Mechanical, Mining, Metallurgical and 
Petroleum Engineers, is available to all engineers, members or non- 
members, and is operated on a non-profit basis. If you are interested 
P E R S oO N N E L fe E R V I Cc E I N Cc n any of these listings, and are not registered, you may apply by 
7 e letter or resume and mail to the office nearest your place of resi- 
dence, with the understanding that should you secure a position as 
a result of these listings you will pay the regular employment fee of 
(Agency) 5 percent of the first year’s salary if a non-member, or 4 percent 
if a member. Also, that you will agree to sign our placement fee 
agreement which will be mailed to you immediately, by our office 
after receiving your application. In sending applications be sure to 
list the key and job number. 
New York CHICAGO SAN FRANCISCO When making application for a position include 8 cents in stamp 
for forwarding application to the employer and for returning when 


8 W. 40th ST. 29 E. MADISON ST. 57 POST ST. manniie 


° RKesibeNt SUPERINTENDENT, A.M. ASCE, C.E iti i 
Men Available Professional Licenses in California, Oregon and Positions Available 
Washington, 40. Fourteen years of experience 
supervising design, construction, surveying, esti- ’ 
' \IANAG! K ONSTRUCTION ENGINEER mates on highway and bridge projects, tunnels ASSISTANT VILLAGE ENGiNeER, C.E. degree, with 
ASCE, B.S.C_E., Illinois Professional Eng camp housing, docks and dock repair. Salary Minnesota registration or eligible for registra- 
33. Nine years of construction ex- $10,800 a year. Location desired, West Coast or tion within six months. Three years of experi- 
utility on generating Foreign. Se-1086. ence in water and/or sewer engineering, to assist 
n the design of water or sanitary sewer facili- 


cense, 
nee for electric and gas 


and pipeline, including supervision, liai- ‘ f 
y ASCE, CE, Licensed Civil ties, for new installation. Salary, $6,972-$7,320 a 
approximately $100 a month fringe 
7981. 


irveying, inspection, and estimating SUPERINTENDENT, M 
» te ld f hvdro-electric Engineer, 50. Twenty-one years experience in vear, plus 
1052-Chicag charge of construction, cost estimates, budgets benefits. C- 
iding, design on industrial and commercial 
ASCE muildings, military projects, highways, irrigation tesearcH ENGINeeR, graduate C.E., architecture 
ind power projects. Salary about $20,000 a year or structural, with up to three years of experience 
70 - 
Location desired, Foreign. Se-789 in building construction, design or research 
C-1061-Chicago . . me Or oo TP Knowledge of building desired. Duties: Research 
Son. Excineer, M. ASCE, CE, 26. Experienced on pneumatically applied mortars. To study 
60. DCE. Field work with n field soils testing and programming. Some de- methods, specimens, test, design and construct 
' constr nspeetor sign experience and report writing. Prefers soils small building built with pneumatically applied 
nt r lesion neri test and design with office and field work. mortar for an association. Must be U.S. citizen 
ne ome design experience I ‘ - . « 2 0 ? - n a _ 
imited travel. Salary, $6,300 a year. Location Employer will pay placement fee. Salary, $7,800 
. a 2 4 - ; 
lesired, California, Europe. Se-921 a year. Location, Chicago. C-7976 


NpATION ENorneer, A.M 
26. One year on soil mechanics 
hree years with the Civil Engineer 


Proyect Manacer-Estimatorn, M. ASCE, Bach- Prosecr on Crry Enxoerneern, M. ASCE, MSCE 
elor of Architectural Engineer. Broad experience Registered CE, Washington, 30. Desires posi- Cuier Enoineer, CE, Mature, with broad 
n construction, ¢ . lesign of water tion with company offering promotional oppor- background in design for general contractors 
front and harbor ' bridge tunity. Five vears of experience in structural de office. Should be a licensed engineer or eligible 
Pneumatic carssons, | aq and cellular cotter sign municipal engineering and construction to be licensed. Must be capable of writing a 
tar pie ar v na y foundat Tor practices, Salary $8.400 a vear. Se-800 thorough and well-organized engineering report 
; 5 In addition to design work, will help coordinate 
construction jobs in progress. Some travel will 
he involved in the job, such as contact work 
with prospective or present customers. Excellent 
opportunity in a young, aggressive contracting 
company. Salary open. Location, Ohio. C-7963 


Assistant TO Presipent, Manacer, M. ASCE, 

‘E (England) 46. Twenty-six years of experience 

charge of site selection, exploration, and ac 

sitior management, supervising design and 

cement plants, defense projects, 

oil refineries, water supply and 

4 _ $15,000 a year. Location desired District Enoineer, B.S.C.E., 25-35. Two years 

C-527 California. Se-858 of experience on structural concrete building or 

n ing -essarv t drawings and bills 

Contract ApMINI .. B.S.C.E Designer, Fieto Enornerr, A.M. ASCE, CE cnhenal a8 ian ot dees i es 

36. Experienced ‘ high construction 30. Four vears of experience in charge of survey structural concrete slabs. Duties will also in- 

es similar work growing responsibilities, and crews and inspection on highway, planning work clude direct contact with builder personnel, work 

permanent location (Southern New York; Flo labor, materials and equipment; also summer out shoring construction detail and to assist in 

la). C-528 work as instrimentman and draftsman on oil installation of shoring equipment occasional 

production and electric power. Salary, $7,500 a travel, car required: for a manufacturer of seaf- 

Crvm Enornerr, A.M. ASCE, B.C.E. M.B.A vear, Se-858 folds, Employer will pay placement fee. Salary 
Six years of experience in the Corps of Engi $8,000 a vear. Location, Chicago C-7957 

er Regular Army as Captain; followed hy Srreucrura, Destoner, Derarcern, M. ASCE, CE 

luate study in business admin California Civil Engineer License, 58. Thirty vears 

lizing in general management ar f experience on structural design for contractors : : - 

completed in May 1960. Con teel companies, oil refineries and self-employed as structural, civil ad architectural engineering, to 

engineering construction company of mnsultar Salary, $7.200 a vear. Location de- 0. Five vears of experience in drafting depart - 

supervising earth work, bridge and San Francisco Bay Area. Se-1546 ment of structural steel fabricator with know!- 

ling, and airfield construction. C-599 edge of structural shop practices and methods 

2 Will have charge of medium sized detailing de 

partment for fabricator of structural steel and 

concrete reinforcing steel. Must he able to lead 

and train men and be able to work cooperatively 

with key men within organization as well as 


Heap, SravercraL Drartinc Department, B.S 


Construction SUPERINTENDENT, M. ASCE, CE 
Manacement Encrneer, A.M ASCE Licensed Civil Engineer California, Wouisiana, 
M.I.E. Three years as office engineer on New York, 41. Experienced as project engineer 
construction project, six months on ir md Mg ee | ee a light ; and 
lding desig six m ‘ » enil heavy mdustria construction including steam 
al a! pe id Scceadan cuabin. ai Desires position as engineer or customers architects ete. Must he cost con- 
ential. Location desired, Metropolitar ! consulting engineer or contractor scious and alert to new ideas for cost reduction 
ren. C530 Salary 1 vear. Location desired. West for a_ steel fabricator. Salarv, $7.000-$9.500 a 
ren ve 7 
‘ 4 vear. Emplover will negotiate placement fee 
@ . — Location, North Dakota. C-7956 
Sr PURAL ENGINEER (Founpattons) A.M Soms orn Hypraviic Encineer, 4. ASCE, PhD 
\SCE, B.C_E. and M.S. Designed and prepared n CFE, 32. One year in charge of soils, hydraulic 7 : : 
plans, specifications, design analvses and other stability ¢ 4% at : he = ciety Enornrers for a consulting engineering firm 
nddenda relative to foundations. earth work. site ee ee oo ion analysis for consultant specializing in city and regional planning who 
rk and pavements (flexible and rigid), C-531 Pik diss Ges a ke ee are qualified for the following: (1) Civil engi- 
ef garth clams. igtigation and drainage svsterns ering’ (2) Utility. planning: (3). Hydrology 
NstTRvcrion Proyect Manacer, M. ASCE, Civ- Californie or ant Cet Ds 1515. —s si (4) Water Tesources study; (5) Land develop- 
alt Mechanical digven, Over 1 years of ox 5 a gg Ew nero 
nerienc lesion and constriction sl ee . 7 ps aa’ aoe 3 ( ity anning activities. Salarie rs) 
peri ’ ot lien a : so . ic ad a e. —_ I ——, - Aa F . E 33. Nine vears cation, Pennsylvania. W-8722 
“ ’ d il. structural and mechanical eng 
neering experience capable of coordination 
Fiewp FEwouneer-Heavy Consravcrion A.M supervision and design of public utilities, general 
ASCE C.F. Chief of party on all types of structures and drainage facilities. Evaluation of specialist in reinforced concrete design and con- 
rvevs and construction. Structural design in existing facilities and compilation and presenta- struction for product design and application 
einforced conerete, steel and aluminum for tion of feasibility reports. Salarv, $12,500 a vear studies with large manufacturer. Should he well 
power company. C-533 Location desired, Northern California. Se-1471 versed in reinforced concrete theory and prac- 
tice, both ordinary and prestressed. Teaching 
Executive Enarnerr, F. ASCE, B.C.E. Ten Freon Enorneer, Estimator, A.M. ASCE, 55 experience desirable but not necessarv. Will in- 
vears on design, service, sales and production of Fleven years of experience as field engineer and volve design of steel products for use in con- 
process equipment with staff level studies and inspector, chief estimator for missiles manufac- crete construction, application studies of steel 
reports of profitability and organizational effi- turing plant and facilities, air bases. storage tanks products and similar work. Salary open. (5) 
ency. Location desired, northern New Jersey or harbors, tunnels, tire manufacturer, public works Civil and mechanical engineers. experienced, for 
product design and application studies with 


New York Citv. C-534 atomic energy commission bldgs.: for constructors b 
architects, manufacturers. Salary, $9.000-$10.000 large steel manufacturer. Work involves design 


Constavcrion Apwrnrstrator, F. ASCE, degree 1 vear. Se-1399 of steel products engineering studies relating to 
in Civil Engineering. Construction engineer and application of steel products in all fields. Must 
administrator in general contracting with reput Orrice, Frecn Enarneern, M. ASCE. CE, 38. have strong theoretical background. Salary open 
able and well established firm in New York Ten vears of experience in heavy construction Location, East. W-8718 

City for 25 vears. Will invest in same or allied engineering design, office and field, port facili- 

going venture. Interested in the consulting field ties, railroad design and construction and esti- Crvm. ENocrnrer, graduate, registered engineer 
Location desired, Metropolitan New York or mating. Salary. $9,000 a vear. Location desired, capable of assuming direction of municipal pub- 
C-535 San Francisco Bay Area. Se-1379, lic works and engineering department for g 


Enorneers. (a) Structural engineer, 30 to 40 


New Jersey. 
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sized middle west city. Must be citizen of U.S. 
Salary open. W-8714. 


SPECIFICATIONS Waiter, graduate civil, with at 
least five years of experience in preparation of 
technical construction specifications; also field 
experience in heavy construction. Will be re- 
sponsible for preparation of teclinical specifi- 
cations (excluding mechanical and electrical) for 
contract documents covering heavy construction 
such as dams, irrigation and drainage, highways, 
airports, railroads, waterfront, sewers and water- 
mains, Location, New York City. W-8682. 


‘Track Supervisor, R.R. Construction, graduate 
civil preferred, single status preferred; with a 
minimum of three years in responsible charge on 
track construction or maintenance. Will act as 
liaison with surveyor on staking; materials on 
ballast requirements and availability; inspec- 
tion of line and grade; inspection of electric butt 
welding of rail; interpret specifications; pass 
change orders and claims, etc. Some _ knowl- 
edge of French desired. Salary, $12,000-$13,200 a 
year. Location, northern Canada. F-8681. 


Design ENGINeeR, recent graduate aivil or 
mechanical, for preparation of detailed drawings 
and changes in plant facilities and structures, 
analyzing of maintenance and engineering prob- 
lems in connection with mine, concentrating and 
sintering departments. Location, East. W-8657 


CONSTRUCTION MANAGER, degree in civil or struc- 
tural engineering, 38 to 45, with broad experience 
in the construction industry, mostly on large 
industrial buildings, apartments and Class A of- 
fice buildings. Must be very cost, profit and 
control conscious and have some appreciation 
for time and motion studies as applied to the 
construction industry. Will report to President of 
company. Salary, $15,000 a year range; car 
and expense account. Limited travel. Location, 
southern California. W-8635. 


AssIsTANT TO GENERAL ConrtracTors’ Project 
MANAGER, civil engineer, for airfield construction 
project, with five or six years of experience on 
comparable work. Allowances include transpor- 
tation for dependents and personal automobile. 
Location, Near East. F-8609. 


SrructuraL Desicners fully experienced in high- 
way bridge design, for consulting engineering 
firm expanding operations in New England. 
Salary open; opportunity for advancement. Em- 
ployer plays placement fees. Location, Connecti- 
cut. W-8593. 


ResivENT Engineers, (1 for Los Angeles, 1 for 
Oregon), degree or equivalent, to 55. Minimum 
five years of field and office experience relating 
to construction of chemical plants. Will handle 
work schedule and progress, field changes, eval- 
uate costs and bid estimates and administer con- 
tracts with general contractors, subs, architects 
and other construction trades for chemical manu- 
facturer, Opportunities exist to become familiar 
with owner’s standards and requirements and 
deal with foregoing problems encountered in 
erection of plants in Southern California or 
Northwest U. S. Applicants should be residents 
of Southern California or Oregon regions. Salary 
$10,000 a year. Sj-5104-R 


Sates Enoineer, Architectural or CE, late 
twenties. Two to four years of experience in 
dealing with architects and others in_ building 
business. Should be able to work directly with 
users, dealers or engineers and deal with pro- 
posals, s ecifications and plans for manufac- 
turer of curtain wall and other panel products. 
Cover San Francisco to San Jose. Car provided, 
Local men only. Salary, $7200 a year, plus in- 
centives. Sj-5101 


Orrice Enoinerr, CE, prefer Registered in 
California, 32-45. Minimum of six years of ex- 
perience related to design and construction of 
canals and irrigation structures. Under limited 
supervision to prepare plans and _ specifications 
for consultant with established practice in Cen- 
tral California. U.S. citizenship required. Dis- 
cuss payment of placement fee with emplover. 
Salary open, depending on qualifications. Loca- 
tion, San Joaquin Valley. Sj-5091-R. 


HicHway Desicners, From draftsmen through 
engineers for placement in bridge, road _ traffic 
and drainage sections for a state highway com- 
mission. Will consider engineers in any phase 
of highway engineering. Salaries Open. Location, 
Southwest. Sj- 


Desicn DrartsmMan, to 45. Two years of experi- 
ence in consultant's office working on wood, steel 
and concrete framing and foundations for com- 
mercial and public buildings required. Must he 
able to draft cleanly and rapidly and prepare 
details for a consult. Later may engage in more 
important design work. Salary, _ $4.00/hour. 
Location, San Francisco. 8j-5082. 


Civi Desicner, Graduate, registered CE in 
California, to check site plans, figure drainage 
elevation, engineering for construction of hospi- 
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tals, schools, public buildings mainly for con- 
sultants. Salary open. Location, San Francisco 
$j -5072. 

Sates AND Design Encineer, CE or sanitary 
engineering background, with good experience 
working with state, government or sanitary engi- 
neering firm, recognized as tops in sanitary field. 
For manufacturer on sales, design of sewage 
treatment plant and equipment. Salary about 
$10,000-$12,000 a year, Location, San Francisco 
Peninsula. Apply by letter. 8j-5071 





This is only a sampling of the jobs 
available through the ESPS. A weekly 
bulletin of engineering positions open 
is available at a subscription rate of 
$3.50 per quarter or $12 per annum 
for members, $4.50 per quarter or $14 
per annum for non-members, payable 
in advance. 











Estimator, general contracting background, age 
open. Experienced in take-off and estimating 
for bid purposes, primarily on fabricated steel 
buildings with some knowledge of concrete foot- 
ings and slabs, Ability to do simple drafting for 
general contractor and manutacturer’s agent. 
Salary, about $6000 a year. Location, San Fran- 
cisco East Bay. Sj-5068. 


Designer, CE or equivalent, age open. Should 
be qualified as designer of highways and sub- 
division; computing maps and layout of im- 
provement plans; also able to work on the 
board for a consultant civil engineer. Salary 
commensurate with experience. Location, Sacra- 
mento. Sj-5051. 


Senior DesicN Drartsman, CE or architect, 
preferably with mechanical and electrical ex- 
perience, preferably married, under 40. Neels 
person with good drafting ability as well as de 
sign experience in architectural-engineering for 
top staff position. To work on schools, military 
water and sewerage, commercial, industrial and 
public buildings, subdivision. Salary open. Loca- 
tion, Southern California. Sj-5109-R. 
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Mail to: 


P. O. Box 2607 
Sacramento 9, California 


Please indicate Ist, 


0 Holiday 

[] Riverside $9 
DATE AND HOUR OF ARRIVAL .... 
DATE OF DEPARTURE 


NAME 


(Please print) 
STREET 
CITY 

All three 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


Rene Convention 


June 20-24, 1960 
ASCE HOUSING COMMITTEE 


2nd, 3rd choice and circle room desired: 


Single 
$8-14 
1 Mapes $10 


ZONE 


“official hotels” 
one block of Registration Desk in State Building 


SupeRINTENDENT, CE graduate, with five to ten 
years ol experience in heavy construction to tuke 
responsible charge of field operations and assist 
project Inanager in coordination and administra 
tion of entire waterfront construction project 
Salary, $9,600-$10,800 a year, depending on ex 
perience. Location, southern California. Discuss 
payment of placement fee with employer. Sj -5048. 


Senior Estimator, CE, ten to fifteen years of 
experience in building construction, some field. 
Will engage primarily in estimating and complet- 
ing bids for general contractors on large office 
buildings or a structures (not roads, dams 
or bridges). 8 $9,600 a year up, depending 
on experience realy Francisco. $j -5104. 


Sites Enorneer, StructlE or CE, 28-35, Mini- 
mum three years of experience designing steel 
concrete and wood to sell plywood structural com- 
ponents for box beams, stressed and curved 
panels, etc. Knowledge of estimating helpful 
Salary open, depending on ability and experience. 
Employer will negotiate for payment of place- 
ment fee. Location, California. S8j-5069. 


Sates Enoineer, building background, age open. 
Should be qualified to deal with prospective 
clients or general contractor (B-1 category) 
knowledge of design and _ construction, field 
engineering and superintendency and engineering 
architectural and construction requirements for 
commercial and industrial type buildings. Should 
be a ‘closer’, Able to get —— for a con- 
tractor. Salary, $6 ,300-$8,320 a , plus mile- 
age; car required. Location San. Frenelons Bay 
Area. Sj-5009. 


Frecp Or Orrice Enoineer, CE or other engi- 
neering degree, under 30. Prefer minimum of 
two years’ work experience with military train- 
ing completed and some familiarity with con- 
struction plans, specifications and _ building 
methods, After ten weeks of training in eastern 
headquarters will engage in inspection work re- 
Inted to fire insurance in firm's district office. San 
Francisco Headquarters. About $6,000. Sj-5056-R. 


Double Twin 
$11-17 $12-18 
$14 $16 
$14 $14 


STATE 


are situated within 
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OKLAHOMA PROJECT I-205 (5) Interstate Route 40 


Oklahoma 
builds to last...with 


“DEEP-STRENGTH” 
Asphalt pavement 


* Hot-mixed—hot-laid Asphalt 
base promises outstanding 
service life. 

*Design overcomes problems 
of plastic subsoil and short 


aggregate supply. 


Down in Oklahoma, they’ve just com- 
pleted a beauty ... anew Deep-Strength 
Asphalt pavement that includes many 
features of The Asphalt Institute’s Ad- 
vanced Design Criteria. 

And it won’t be the last. That’s for sure. 

Just take a look at the construction 
(right) and cross section (below). Notice 
that precepts of new Deep-Strength 
Asphalt design are incorporated... heavy- 
duty Asphalt concrete surface course... 
heavy-duty Asphalt base... Asphalt 
primed subbase . . . wide double-sealed 
Asphalt shoulders (on Asphalt base) ... 
heavy compaction .. . good drainage. 

When designed like this — for Deep- 
Strength ... Asphalt pavements will 
carry the heaviest traffic loads without 
distress .. . with minimum maintenance 


DEPRESSED MEDIANS ASSIST FREE DRAINING. Note also the Asphalt shoulder construction. These two measures alone can substantially 


+—- VAR. 40’MIN.—+ 
mR 280 
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cost. Witness the New Jersey Turnpike. 
Witness also Deep-Strength Asphalt city 
pavements built more than 60 years ago 
and still in service. 


Save money, too 
Surprising as it seems at first glance, 
modern low-maintenance, Deep-Strength 
Asphalt pavements often cost less to 
build than Asphalt pavements designed 
to other standards. That’s because the 
Advanced Design Criteria permit inex- 
pensive Asphalt base to be substituted, 
within limits, for the more expensive 
Asphalt concrete surfacing. And also be- 
cause total pavement thickness can often 
be reduced by several inches. 


New Handbook 


Now on the presses is a new edition of 
The Asphalt Handbook. It incorporates 
all the Advanced Design Criteria for 
highways implied by the term Deep- 
Strength Asphalt Construction. Copies 
soon will be available at The Asphalt 
Institute office serving your area. 
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} 1%” ASPHALT WEARING COURSE 





Y 
3” ASPHALT BINDER COURSE 
414-INCH ASPHALT CONCRETE SURFACE takes 
Y heaviest traffic, deicing salts without dis- 
, tress. Lane markings show up better day or 
night, wet or dry. 
8” DEEP-STRENGTH ASPHALT BASE 
y er 
mae kK, 
Pry * 


Ps 


~ 
@ ey 


8-INCH SAND-ASPHALT BASE provides Deep- 

\ Strength ... excludes moisture, insures 
smoother riding surface under heaviest 
traffic. 


| 10” SUBBASE 


* 


> ASPHALT PRIME COAT SEALS SUBBASE ... in- 
sures bond with overlying Asphalt base. 
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z THE ASPHALT INSTITUTE 


Asphalt Institute Building, College Park, Maryland 





1 ACETOGRAPH PEN 


Koh-!-Noor Pencil Company, tInc.—Informa- 
tion has been published on the Acetograph 
Pen, which is excellent for drawing, writing 
and lettering, in black or colors, on plastic 
its own built-in automatic filling sys- 

and is equipped with a quality pocket 
Transparent Acetate inks are also dis- 

ssed in this brochure. 


CIVIL ENGINEERING 
33 West 39th St., New York 18, N. 


Y. 


2 ADMIXTURES, SEALANTS AND COATINGS 


Sika Chemical Corporation—A Data Book de- 
cribes the complete line of chemical products 
for use in concrete construction with applica- 
tion and coverage data. They are Plastiment 
Retarding Densifier for increased strengths and 
Igas Joint Sealers for long lasting water-tight 
construction joints and self-sealing membranes, 
Rugasol for exposing aggregates, epoxy com- 
pounds, quick setting products for stopping 


Please have the literature indicated by the circled CATALOG DIGEST num- 
bers in the April 1960 issue to me without obligation. 


a 5 6 
19* 20 
340 35 
49 50 
64 «65 
79 ~=— 80 
94 95 


106* 107 109 


121) (122 124 


136 137 139 


151 (152 154 


166 

181 
202 
217 


227 +228 232 


242 243 245 247 


256 257 258 259 260 262 


263 


9 10 #11 12 13 14) «15 
24 25 2 27 +28 29 30 
39 40 41 42 43 44 45 
54 55 3 S7 S8 59 60 
69 70 71 72 #73 74 

84 85 86 88 89 

99 100 


115 


190 
205 


220 223 


234 235 238 239 


249 250 253 254 


264 265 268 269 


* There are charges for items Nos. 19, 37, 106, 193, 233 and 237. See Notes below 


these items. 


To receive Literature—Firm Name and your Position must be given 


Position 
Firm Name 
Firm Address—Street 


City, Zone and State 


[] Am. Soc. C.E. Member 
[-] Non-Member 


NOT GOOD AFTER MAY 15, 1960, for readers in the U. S., but requests will be accepted 
to June 30, 1960, from readers outside of this country. 


leakage, and various surface treatments grout- 
ing and mortar additives. 


3 AERATION IN SEWAGE & WASTE 
TREATMENT 


Walker Process Equipment Inc.—Bulletins 22- 
S-61 and 22-S-90 cover the Sparjair aeration 
unit for sewage and waste treatment processes 
Sparjers provide a high rate of tank turnover 
and oxygenation efficiency and include a num- 
ber of operating features. They are practically 
clog-proof and self-cleaning and do not build- 
up back pressure. No air filters are required 
The history of their development, theory of 
operation and engineering details is presented 
in these two bulletins. 


4 AIDS FOR DRAFTSMEN 


Keuffel & Esser Co.—‘‘Keep It Clean!,”" a 6- 
page, gate-fold bulletin describing materials to 
help draftsmen clean and protect drawings, 
is offered. The brochure is printed in two 
colors and contains four illustrations. Order 
numbers and prices are listed for cleaning aids 
and protective spray marketed by the com- 
pany. 


5 AIR ENTRAINING METER 


Charles R. Watts Co.—A new folder is avail- 
able covering admixtures and air entraining 
agents and describing the Press-Ur-Meter, a 
device for determining the air content of fresh 
concrete. Said to be extremely fast, the Press- 
Ur-Meter follows the Klein-Walker application 
of Boyles Law, simplifies the usual testing 
procedure, using only about one tablespoonful 
of water, which is added on top of the sample 
to insure accuracy, the manufacturer reports 
No adjustments for varying barometric pres- 
sures are necessary. 


6 AIR METER FOR LIGHT WEIGHT 
AGGREGATE 


Charles R. Watts Co.—Full information is 
available on the Roll-A-Meter, a device for 
testing both standard aggregate concrete and 
light weight concrete made of cinders, manu- 
factured aggregate, pumis, etc., and is covered 
by the ASTM Designation C173-55T. 


7 ALL WEATHER RUNNING TRACKS 


American Bitumuls & Asphalt Company—A 
booklet on a new approach to construction of 
oval tracks for track meets has been an- 
nounced. This Grasstex Track (proved at the 
University of Florida) offers low initial cost; 
very low maintenance; year-round utility; and 
fine performance experience 


8 ALUMINUM GRATING 


Borden Metal Products Co.—A brochure by 
way of diagrams and photos illustrates the 
properties and use of aluminum floor grat- 
ings. Also shown are tables of their specifica- 
tions. A description of safety grating and 
aluminum safety steps is featured. 


9 ALUMINUM GRATING 


Rockwell-Standard Corporation, Grating Div. 
—This 6-page brochure gives engineering data 
on Gary Super Galok Aluminum’ Grating, 
which is non-rusting and corrosion resistant. 
Exclusive design provides a high strength-to- 
weight ratio, minimum deflection, greater in- 
Stallation ease and maximum safety 


10 ALUMINUM GRATING AND TREADS 


Irving Subway Grating Co., Inc.—This Alu- 
minum Grating catalog contains illustrations, 
descriptions, loads and spans table, weights, 
and other engineering data on aluminum ri- 
veted, pressure-locked grating products, for 
use as flooring, treads, walkways and trench 
covers. They are light weight, non-rusting, 
self-draining, self-cleaning, ventilating, fire- 
proof and economical 


PLEASE PRINT 
NAME CLEARLY 


Use This FKree Service—Mail The Coupon To-day 
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Owner, Developer and Contractor: Hawaiian Land Co., Ltd. 
San Francisco; Anderson, Birkeland & Anderson, Tacoma; Park & Yee, Honolulu 


PRESTRESSED CONCRETE IN OUR 50th STATE 


— 


= he 


Architects & Engineers: John Graham and Co. Prestressed Consultants: Ben C. Gerwick, Inc., 
Prestressed Concrete Fabricator: Hawaiian Dredging and Construction Co 


.»» HONOLULU SHOPPING CENTER WILL BE ONE OF NATION'S BIGGEST 


All told, this huge complex — named 
Ala Moana—will cover 50 acres, have 
parking space for 7,000 cars and will 
cost some $39,500,000 on completion 
of phase 2, including the 25-floor office 
building, 1441 Kapiolani. 

The use of prestressed concrete is 
widespread; in the beams, girders and 
joists for the parking deck and the 25- 
floor office building, in street curbing, 
bumper strips in the parking areas, in 
lamp posts and in prestressed concrete 
piles which serve both as foundations 
and columns supporting the parking 
deck and mall level shops. 


CIVIL ENGINEERING ° April 1960 


Like all good members of the nation- 
al “family,” the Ala Moana developers 
turned to the mainland for the ultimate 
in stress-relieved prestressing strand for 
the critical members in their project; 
in this case manufactured by Roebling. 

For over a decade, the activities of 
Roebling in the prestressed concrete 
field have embraced all phases of this 
remarkable and economically reward- 
ing construction method. Architects, 
engineers and builders have found — 
in many States, both old and new—that 
the quality of Roebling strand, as well 
as the quality of Roebling engineering 


assistance, can’t be had—for the same 
satisfaction — from anywhere else in 
the world. 

We are immediately desirous of 
sharing with you our information, ex- 
perience and data on prestressed con- 
crete in all of its fascinating areas. 
Please address inquiries to Roebling’s 
Construction Materials Division, 
Trenton 2, New Jersey. 


ROE BLING 


Branch Offices In Principal Cities 
John A. Roebling's Sons Division 
The Colorado Fuel and Iron Corporation 




















e & 
Now...@ 6 minute Splice CATALOG DIGESTS 
for Rubber Wate rstop 11 ALUMINUM GRATING DESIGN 


Kerrigan tron Works Co.—A catalog on new 
; Weldforged aluminum grating is offered. New 
To splice Gates new Kwik-Seal : | forming process prevents cross bars from 
» or P ’ _ ‘ turning—eliminates the use of rivets, bolts 
Rubber Waterstop, all you need is a and screws. It contains engineering data in- 
small splicing kit and simple clamp- cluding safe load table and also stair tread 
> Sa data 
ing device. This eliminates the need 

for a field vulcanizer, molded parts, 

a power supply or heat. 





12 ALUNDUM AGGREGATE 


The Gates Kwik-Seal splice is Norton Co.—This 8-page booklet discusses the 
" two features of the company’s Alundum floors 


chemically bonded. The strength of ™™* products—walking safety (wet or dry) and 
the bond often exceeds the strength APPly Kwik-Kem bonding chemical =| sxsrtionel, urabilty. Ses. spcineations 
even of the rubber—far stronger to prepared surface. — 

than government requirements. You 

make _ this strong, permanent splice @ : 13 APPLIED POLYMER CHEMISTRY 





in_just_6 


minutes—) times _ faster | Thiokol Chemical Corporation—lIssues of the 
7 v7 > / : ; : company’s publication, ‘‘Thiokol Facts’’, are 
than with former methods! | offered. Volume 4, No. 2 contains articles on 
As a result, this new Gates splic- Plastic Tooling, Thiokol Liquid Polymer En- 

. ables a New Concept in Fiber Glass/Epoxy 
ing method cuts your labor costs ; | Pipes, and Flowing Modern Architectural De- 
= 7? ‘ | sign Creates New Challenge For Elastomeric 

and speeds the job. | Sealants. Volume 4, No. 4 includes the Ex- 
panding Sealant Market and Producing Ure- 


WRITE FOR CATALOG and splicing demonstration. ~~ | thane Ducks 


The Gates Rubber Co. Sales Div., Inc. 
Denver 17, Colorado RETURN THE COUPON 


Gates Rubber of Canada Ltd. ir ove | 
Brantford, Ontario \CATALOG IN TODAY FOR IMMEDIATE 


TPA 977 SWEETS: 
RESULTS! 


Gates Kwik-Seal 


14 ASPHALT LINER MANUAL 


W. R. Meadows, Inc.—announces the availa- 
bility of a ‘“‘Hydromat” Asphalt Liner Manual 
The ‘“Hydromat’’ Manual fully describes ap- 
Plications and contains installation informa- 
tion, necessary technical engineering data and 


| j specificat f atio This is t a sales 
NEW! Automatic er es eee en oe oe 
combination gear drive 

15 ASPHALT PAVING 


JO coe a SO Ny Texaco Inc., Asphalt Sales Div.—Helpful infor- 
mation on the methods and materials em- 


ployed in heavy-duty, intermediate and low- 
cost types of Asphalt Construction for high- 


= 
Re di oa 7 or R ways, streets, airports and parking areas, is 
supplied in two illustrated brochures. Plant- 





mixed pavements, asphalt penetration maca- 
dam, road-mixed asphalt surfaces and bitu- 
minous surface-treatment are covered in the 
Redi-Torq combination right angle alveravure 

gear drive with automatic clutch, 


eliminates manual switch-over to en- 16 ASPHALT PLANTS AND EQUIPMENT 


gine drive in case of power failure ‘ cane a - 

: osey tron orks, Inc., troquois Div.—An 
Drive couples to engine by flexible illustrated 22-page catalog is offered showing 
shafting or couplings—engine clutch the company’s asphalt plants, dryers, pug mills 
Pets _ and asphalt paving equipment and tools. This 
unnecessary. Engine may be tested colorful brochure illustrates typical installa- 
without interfering with electric mo- tions of hot or cold mix batch type plants with 
f s capacities from 50 to 240 tons per hour. Also 
tor operation of pump. shown are detailed photographs of their au- 


For round-the-clock protection poorer ak eT ene ee 
against power failure in water, sew- 
age and fire installations. Developed 
and proven in municipal and indus- 17 AUTOCOLLIMATING THEODOLITE 
trial use over several years. Kern Instruments, Inc.—Information is avail- 


5 : able on the Autocollimation Eyepiece, which 

Sizes: 15 to 200 hp; hollow or solid when attached to the DKM2 1-sec Theodolite 
shafts Write for engineering catalogs becomes an integral part of the instrument 
Total telescope magnification is 23x, working 
distance up to 100 ft indoors. The light source 
is an easily replaceable standard 3-V or 6-V 
bulb. The instrument can be used for normal 
surveying without removing the eyepiece by 


MAKERS OF 
@ FINE GEARS ¢ 0 simply switching off the light which illu- 
SINCE 1904 gas minated the reticule 
~ 


GEAR & MANUFACTURING CoO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 





18 AUTOMOBILE FOLDER 


; Oldsmobile, Division of General Motors Cor- 
East and Gulf Coast representatives: poration—This full color folder illustrates 
Smith Meeker Engineering Co., 157 Chambers St., New York City dramatically the models that are available of 

the 1960 Oldsmobile cars. Specifications and 
features are indicated 
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WHY ADVERTISING IN 
CIVIL ENGINEERING 
STIMULATES SALES IN 
CONSTRUCTION MARKETS 


In the construction industry, four major groups 
account for nearly all product buying and specifying: 


CONSULTANTS * CONTRACTORS PUBLIC WORKS & OWNERS 


Civil engineers occupy key positions in each group. Not only are they responsible for 
design, construction, operation and maintenance “in the field”. . . civil engineers are 
also a primary influence “behind the desk,” in charge of management. 


As a result of this wide responsibility, civil engineers largely control the specification 
and purchase of construction equipment, materials and services. 


The only magazine edited exclusively to serve the technical, business and professional 
needs of this select audience is C1viL ENGINEERING... official publication of the 
American Society of Civil Engineers. 


Year after year, its circulation has increased with construction activity and the 
growth of the civil engineering profession. Editorially Civm. ENGINEERING serves 
all areas of construction and all civil engineering interests — making it truly The 
Magazine of Engineered Construction. 


Basic data on the civil engineer’s role in different construction industry groups is being 
furnished by A.S.C.E. Mail Forum surveys. For example, the most recent study 
(of consulting engineers) revealed these facts: 


@ CrviL ENGINEERING’s consultant readers own or ‘work for firms that concentrate 
almost entirely on engineered construction projects...with their work divided among 
the various types of construction as follows: 

Airports 5 Military sites 

Bridges 7.6 Pipe lines ........ 

Buildings, commercial & residential. . . Rivers & harbors 

Dams 2.7 Waste treatment 

Highways & streets d Water supply .. 

Industrial plants . phatele ae teavets . Miscellaneous . 

m= the average annual cost of all the equipment and materials specified by each of 
the 290 firms reported is well over $6 million. 


= 90% of the readers influence the purchase and the specification of construction 
materials, installed equipment and office equipment. 
® their titles and functions are proof of a high degree of authority and a wide area 
of buying influence within their firms. 
In CiviL ENGINEERING, advertisers reach top quality consultants 
concerned only with construction. This is the core of your consulting engineer 


market ...the men who specify your products! 


And remember...whether your product is specified and purchased through consult- 
ants, contractors, architects, owners, public works officials (or any combination of 
these groups) you get the most effective, most economical coverage of civil engineers 
by advertising in CIvIL ENGINEERING Magazine. 


Quality circulation guarantees that your product message will be concentrated on 
men who make the decisions that lead to purchases!...which is why we say, 
“advertising in CiviL ENGINEERING stimulates sales in construction markets.” 


//q CIVIL ENGINEERING 


45,000 THE MAGAZINE OF ENGINEERED CONSTRUCTION 
The American Society of Civil Engineers = 33 W. 39th St., New York, N. Y. 
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CATALOG DIGESTS 








19 BASIC PROCEDURES OF SOIL SAMPLING 


Acker Drill Company, tInc.—This book de- 
scribes and illustrates the latest methods, pro- 
cedures and tools used for soil sampling. Over 
100 drawings illustrate the text. The price is 
$1.00 with a full refund if the reader is not 
completely satisfied 


N.B. There is a charge for this book. Make 
checks payable to Acker Drill Company, Inc 


20 BOGIE PUGMILL 


Davis Welding and Mfg. Co.—Bulletin No 
1000-A is a 4-page brochure on the Bogie Pug- 
mill, which produces stabilization mix up to 
1000 tons per hour depending on the type of 


mix. A precision water meter assures the ac- 
curacy in water content that is necessary for 
proper compaction. Twin shafts in the pug- 
mill give fast, thorough mixing 


21 = BOILERS, BOILER-BURNER UNITS AND 
STOKERS 


The James Leffel & Co.—Complete descrip- 
tive and specification data on rugged, relia- 
ble Scotch-type boilers for oil, gas or coal 
firing and automatic underfeed stokers for 
use with Scotch-type boilers is given in rich- 
ly illustrated 28-page Bulletin 236. Descrip- 
tive literature on outstanding installations of 
Leffel boilers and boiler-burner units will be 
enclosed 


the bigger your pumping problems...the better your 
reasons for giving them to WHEELER-ECONOMY 


The U.S. Corps of Engineers had a 
tough flood control problem at its 
Jeffersonville, Ind. station. They solved 
it neatly with 40 Vertical Mixed Flow 
Pumps like the ones you see here. The 
largest are 36’’ Units which pump 
23,000 gpm against a 32’ head. 
Wheeler-Economy Pumps of this 
type with capacities to 220,000 gpm and 
over are used for flood control, drainage 
and irrigation in hundreds of locations. 
C.H. Wheeler has specialized in the de- 


sign and manufacture of high-capacity 
pumps for nearly 75 years. It has the 
facilities you need to solve your toughest 
pumping problem. Ask any Wheeler- 
Economy representative about them. 
Or write direct for complete information. 


Economy Pump Division 


C.H. WHEELER MFG. CO. 


19th and Lehigh Avenve * Philadelphia 32, Pa. 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product 
Centrifugal, Axial and Mixed Flow Pumps © Steam Condensers © Steam Jet Vecuum Equipment © Marine Auxiliary Machinery Nuclear System Components 
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22 BORINGS 


Raymond International Inc.—A booklet ‘‘Sub- 
soil Investigations for Foundations” Catalog 
B-7 explains the reason for subsoil investiga- 
tions, what Gow borings are and how they 
are made, and the results obtained. Illustrated 
are methods for making borings and taking 
samples, and various types of rigs in opera- 
tion. 


23 BRIDGE BEARINGS & PLATES 


Lubrite Div., Merriman Bros., Inc.—This lit- 
erature provides complete information about 
Lubrite Expansion Plates and Bushings with 
typical suggested design details and technical 
data. Lubrite Bearings are completely self- 
lubricating and do not require periodic main- 
tenance or servicing. The bearings are applica- 
ble to steel and concrete structures. Special 
design provides for rotation of beam, due to 
deflection, as well as for the normal ther- 
man expansion and contraction of the span 


24 BRIDGE DECKING 


Irving Subway Grating Co., Inc.—The new 12- 
page catalog on Irvico Decking for bridges 
contains illustrations, descriptions and engi- 
neering data on metal grid bridge flooring, 
including the special beam type decking and 
the new C-K surface. It points out the fea- 
tures which include light weight, cleanliness, 
drainage, safety, durability, traction, strength 
and economy 


25 BRIDGE FLOORING 


United Steel Fabricators, Inc.—Some of the 
features of Structural-Plate Bridge Flooring 
contained in this 8-page catalog are: it pro- 
vides a simple, economical, maintenance-re- 
ducing floor for new or existing highway 
bridges, viaducts, overpasses and similar struc- 
tures; it installs rapidly and easily without 
special equipment; and it reduces dead load 
to a minimum. Engineering data, specifica- 
tions and illustrations are included. Also avail- 
able are a colorful brochure on rigid frame 
steel buildings and a 4-page booklet on Han- 
dy-Hut portable quality-all steel buildings 


26 BRIDGES 


The Ingalls tron Works Co.—This_ booklet 
features information on bridges by Ingalls 
from detailing to fabrication to erection. 
Photographs of some of the bridges on which 
the company has worked are included 


27 BUILDING CONSTRUCTION HANDBOOK 


McGraw-Hill Book Co., Inc—Free descriptive 
literature on this 850-page handbook on mod- 
ern building design and construction meth- 
ods and data is now available. Written by 
Fred Merritt, it covers building materials; 
stresses in structures; soil mechanics and 
foundations; concrete, structural steel, and 
other constructions; roofs; acoustics; in- 
sulation; air conditioning; plumbing; costs; 
construction management; and specifications 


28 CAMERA-PROJECTOR 


Keuffel & Esser Company—The new Micro- 
Master 105/35mm Camera-Projector is de- 
scribed in a new bulletin. According to the 
catalog, the instrument is the only camera- 
projector to utilize both 35- and 105-mm film. 
The 4-page brochure entitled “Big News in 
Miniaturization’’, outlines the exclusive fea- 
tures and specifications which make this unit 
the first camera-projector to combine the su- 
perior line quality of 105-mm film with the 
economies of 35-mm film, the catalog says. 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 
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WHICH PREFAB FORM SYSTEM OFFERS 
MORE PRODUCTIVE FORMING TIME PER DAY? 
































This carpenter can 
conveniently carry 6 Ibs. 
of UNI-FORM hardware in 
his apron pocket—enough 
to erect 160 sq. ft. of 
UNI-FORMS. 
































UNI-FORM SYSTEM 


Carpenters can form more contact area per hour 
with UNI-FORM Panels than they can with any 
other prefab form system. The reason? It takes 
less hardware—in most cases, 50% less—to 
form a given contact area. And UNI-FORM 
hardware weighs less, costs less, and is easier 
to install. 


EXAMPLE: 6 Ibs. of UNI-FORM hardware — 
128 Tie Keys — are required to install 32 UNI- 
FORM Ties (4 keys per tie). 32 Ties are required 
to erect 160 sq. ft. of UNI-FORM Panels. 


Cost of hardware required to install 1 UNI- 
FORM Tie: LESS THAN 4¢. 
(Tie Keys are re-usable) 


UNIVERSAL FORM CLAMP CO, 
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1238 N. KOSTNER AVENUE - 






































This carpenter can erect 
only 60 sq. ft. of a competitive 
prefab system's panels 

with the 6 Ibs. of hardware 
he carries in his apron. 
Extra trips for hardware 
means less productive 
forming time. 





COMPETITIVE PREFAB FORM 


A leading competitive prefab form system re- 
quires 2 tightening wedges and 2 connecting 
bolts per tie installed. In 6 lbs. of this hardware, 
there are only 24 sets of wedges and bolts — 
enough for 12 ties. 12 ties will assemble only 60 
sq. ft. of this system’s panels. 

Cost of hardware required to install 1 competi- 
tive tie: 36¢. 

(Wedges and Bolts are re-usable) 


WHICH PREFAB FORM SYSTEM GIVES YOU 
FASTER FORM ERECTION AND LOWER 
COSTS? Want more information about UNI- 
FORM Panels and the advantages they can 
bring ‘o your concrete forming? Write today 
for complete details. 


“Products fom the Gold, Toobwon, 


CHICAGO 51, ILLINOIS 
BRANCH OFFICES and: WAREHOUSES: 


ATLANTA BALTIMORE CLEVELAND © HOUSTON 


LOS ANGELES SAN LEANDRO TORONTO 





Speetfy 
MARACONCRETE... 
FOR HIGHER STRENGTH .. 
GREATER DURABILITY, MINIMUM SHRINKAGE 


AND LOWER CONCRETE COSTS. 


MARACONCRETE 
CONTAINS 


MARACON® 


WATER-REDUCING 
ADMIXTURES FOR CONCRETE 


California Bank Office Building, ® 
Los Angeles, California 


Union Pacific Freight Station, Los Angeles, California 


Standard Federal Savings and Loan Office Building ° 


Addition, Los Angeles, California 


Concrete Pipe Manufactured by e 
F. Hurlbut Co., Green Bay, Wisconsin 


Maraconcrete is being used in the 
construction of reservoirs, bridges, 
runways and buildings . . . in the 
manufacture of reinforced concrete 
beams and pre-cast structures, in pipe 
and drain tile. 

Use the coupon to learn how the ad- 
dition of Maracon will enable you to 
get better concrete at lower cost. 


Everest High School Stadium 


Schofield, Wisconsin MA R ATHO N (Kk) 


Reinforced Concrete Beams Manu- 
factured by F. Hurlbut Co., Green A Division of American Can Company 


Bay, Wisconsin. CHEMICAL SALES DEPARTMENT 
MENASHA, WISCONSIN 


MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 
Send additional information on Maracon to: — 
NAME 
TITLE 
COMPANY 
ADDRESS 








CATALOG DIGESTS 








29 CAM-LOK FORMS 


The Heltzel Steel Form and tron Co.—Six-page 
Bulletin #59-3 graphically illustrates and de- 
scribes the new cam-locking principle of High- 
way and Airport Forms. Detailed illustrations 
show how quarter turn of cam locks and 
aligns forms as compared with the old method 
of sledging lock into place. Tables give com- 
plete range of sizes and dimensions. Optional 
equipment is illustrated as described 


30 CARPULLERS 


Superior-Lidgerwood-Mundy Corp.—A 24-page, 
2-color bulletin C-616 ‘‘Carpullers for Easy 
Moving Rolling Loads”’ is available, with de- 
scriptions, illustrations, data, tables, and spec- 
ifications for Carpuller requirements. Illus- 
trates and describes the Electric Capstan Car- 
puller for car moving, barge moving, pipe 
bending or any haulage of similar nature; 
also Tugmore Capstans, Horizontal Head type 
Capstan Carpullers, Drum Type Carpullers, 
Friction Drum Type Carpullers, etc 


31. CAST IRON PIPE 


U. S. Pipe & Foundy Co.—An 8-page booklet 
on centrifugally cast, Tyton Joint pipe for 
water or other liquids. The newly developed 
Tyton Joint is simple, study, and tight. Il- 
lustrations show details of joint and method 
of assembly 


32 CAST IRON PIPE, HYDRANTS AND 
VALVES 


R. D. Wood Company—A general catalog is 
available providing full details of weights and 
dimensions of ‘‘sand spun"’ cast iron pipe and 
cast iron fittings. This catalog also features 
fire hydrants, gate valves, and other products 
manufactured by this company 


33 CATIONIC BITUMULS 


American Bitumuls & Asphalt Company— 
After extensive testing, the company is now 
offering an entire line of Cationic Emulsified 
Asphalts. The booklet covers every phase of 
application, from surface treatments to mix- 
ing operations. Of all developments in the pav- 
ing field, this appears to have most promise 
because it permits re-activation of old, by- 
passed aggregate sources and less concern for 
early rain 


34 CEMENT LININGS 


Centriline Corporation—The Centriline Pro- 
cess for cement mortar lining steel, cast iron, 
concrete and terra cotta pipelines in place 
and which has been available in the diameters 
16 in. to 144 in. can now be use in pipelines 
as small as 4 in. in diameter. This new adap- 
tation of the Centriline Process for small pipe- 
lines eliminates the necessity for excavations 
at laterals and corporation cocks and is fully 
described in the new illustrated catalog. 


35 CIVIL ENGINEERS’ BOOK CLUB 
BULLETIN 


McGraw-Hill Book Co., Inc.—The official guide 
reporting new books of professional interest 
and recommending various publications wor- 
thy of bookshelf space in the civil engineer's 
library is available. A single issue is free 


36 CLAD STEEL BRIDGE BEARING PLATES 


Lukens Steel Company—This catalog contains 
a discussion of the development of the com- 
pany’s clad steel for bridge bearing plate ap- 
plications together with a description of types 
of plates presently available. 


37 COFFERDAMS 


Spencer, White & Prentis, !Inc.—‘‘Coffer- 
dams,”’ by Lazarus White and Edmund Astley 
Prentis is a trusted source-book covering ac- 
tual design and construction of cofferdams as 
well as the theoretical features. The price 
is $10 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 
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MONOTUBE PILE DATA 


TYPE PILE—JN and YN 

GAUGE— #7 

TIP DIAMETER—8 inches 

BUTT DIAMETER— 
Piers—18 inches 
Abutments—14 inches 

OWNER— 
Delaware State Highway 
Dept. 

ENGINEERS— 
Bridge Dept., Delaware 
State Highway Dept. 

GENERAL CONTRACTOR— 
George & Lynch, Wilmington, 
Delaware 

PILE DRIVING CONTRACTOR— 
George & Lynch, Wilmington, 
Delaware 


DESIGN ECONOMY AND CONFIDENCE with Monotube 
Piles . . . acting both as piers and foundations for this prestressed con- 
crete beam bridge at Fenwick Island, Delaware. The high columnar 
strength of Monotubes makes their application ideal for this type of U N I ON M E TAL 
project. 

Tapered, fluted Monotube steel piles are available in lengths, diam- 


eters and gauges to meet your requirements. The Union Metal Manu- 
facturing Co., Canton 5, Ohio—Brampton, Ontario, Canada. 


Monotube Foundation Piles 
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38 COMPACTION METHODS BOOKLET 


The Galion tron Works & Mfg. Co.—Booklet 
No. SR-31, an informative, well-illustrated 
non-technical, 16-page pamphlet covering all 
types of rollers and other compaction equip- 
ment has been published. This treatise will be 
especially helpful to anyone who has previous- 
ly had no opportunity to study the subject of 
soils and materials compaction, the problems 
encountered, and the application of the vari- 
ous types of equipment available 


Please give your complete address. 


39 COMPOSITE CONSTRUCTION 


Nelson Stud Welding Div., Gregory Industries, 
inc.—The 4-page ‘“‘The Case for Composite 
Construction” lists advantages of composite 
steel-concrete construction for both bridges 
and buildings. It illustrates both typical sav- 
ings in steel and shop and field installation 
of cost-saving Nelson Stud Shear Connectors 
which are widely used in composite bridge and 
building construction 


40 CONCRETE AND MASONRY PRODUCTS 


Tretol Iinc.—Some of the concrete and masonry 


REFRESHINGLY NEW... 


* 
} LEX - TEE A PRESTRESSED, 
SINGLE STEM, PITCHED ROOF DECKi 


Here is the new roof member that fulfills both architectural and structural require- 
ments for commercial, industrial and residential structures, schools and churches. 


Backed by a carefully engineered and thoroughly tested design, here are some of 
the features which explain the growing acceptance of FLEX-TEES for use on 
many structures—Pleasing appearance of the 1: 12 roof pitch; choice of any span 
(clear) between 24’ and 52’-8” in 6’ width; optional overhang with flat cantilevered 
soffit; elimination of filler blocks at ends; simplified bearing wall construction; 
anchor dowel connections to walls requiring no welding; uniform camber allowing 
immediate and rapid application of insulation and roofing material; reduced 
erection time because of rapid closure of buildings; suitability of underside for 
handsome exposed beam or hung ceiling treatment. 


The simplicity of manufacturing FLEX-TEES in a production yard or at the 
jobsite adds to the economy and flexibility of this roof deck. 


For complete details, write for new brochure. 


Manufacture of FLEX-TEES authorized under franchise. 


FLEXFORMS, INC. 


Affiliated with The Prescon Corp. 


PRESTRESSED CONCRETE 
INSTITUTE 


1445 West Quincy 
Englewood, Colorado 


* TRADEMARK 
TPATENTS APPLIED For 


products described in this booklet are: Fluat, 
a liquid chemical hardener to dustproof, wear- 
proof floors for protection against oils, al- 
kalis and salts; Tretoscreed, a latex cement 
for resurfacing and repairing concrete floors 
and surfaces; Tretop, an armored metallic top- 
ping for hardening and coloring concrete 
floors; Actionate, a multi purpose liquid ad- 
mixture to facilitate winter concreting, ac- 
celerate set, densify and plasticise concrete, 
mortar and stucco; and Tretocalk, a calking 
material for calking, sealing, pointing and 
glazing 


41 CONCRETE FORMING 


Universal Form Clamp Co.—A 16-page booklet 
on items of interest to contractors and engi- 
neers on concrete forming is available without 
charge 


42 CONCRETE FORMING SYSTEM 


Economy Forms Corporation—A catalog with 
pictures is offered showing a complete form- 
ing system available to contractors on a pur- 
chase basis. The easy adaptability of these 
forms to all types of form work, plus engi- 
neering layout service on each new project, 
together with a complete steel form good for 
a lifetime of service makes the EFCO form 
an attractive investment for the large and 
small builder. Also available, a four-page 
leaflet covering forms for prestressed or pre- 
cast concrete beams, etc 


43 CONCRETE PIPE COUPLING—AMBAND 


American-Marietta Company—A pamphlet on 
Amband fiber glass reinforced resin couplings 
used with double spigot, rubber gasketed con- 
crete pipe. To be used for pressure heads up 
to 125 feet, for infiltration as low as 100 inch- 
gallons per mile per day. Amband couplings 
withstand corrosive action. 


44 CONCRETE PLACING EQUIPMENT 


True Gun-All Equipment Corporation—A bro- 
chure is offered on True Gun-All, the wet 
Mix Process for mixing and pneumatically 
placing low slump, quality controlled concrete 
Truecrete, the trade name of concrete placed 
by True Gun-All equipment, requires only a 
single light form to achieve any desired design 
or shape. Photographs contained in the bulle- 
tin show some of the designs achieved with 
True Gun-All 


Turn to page 138 and order your 


literature. 


45 CONCRETE SHORING EQUIPMENT 


Rex-Spanall, inc.—Some of the concrete shor- 
ing equipment included in this pamphlet are 
730 horizontal shoring for spans 7 to 30 ft, 
used for concrete formwork on _ industrial, 
commercial, institutional and heavy construc- 
tion; 46 horizontal shoring for spans of 4 ft 
2 in. to 6 ft 11 in., used for bridge construc- 
tion and all types of minimum span concrete 
formwork; tripod shoring, easily assembled 
for support of heavy framework and to heights 
beyond the capacity of normal vertical shor- 
ing; high carrying capacity, self-cleaning, light 
weight and ‘precision’ height adjustment. 


46 CONCRETE TESTING EQUIPMENT 


Forney’s Inc. Tester Div.—A catalog is of- 
fered describing a complete line of plant and 
jobsite testing machines for cylinders, cubes, 
beams, blocks, pipe and tile. Capacities range 
from 0 to 250,000 lb to 0 to 500,000 lb. Also 
described is a complete line of collateral 
equipment including the Los Angeles Abrasion 
Machine, cube and beam molds, slump cones, 
and cylinder capping apparatus 


47 CONCRETE TO CONCRETE BONDING 


Thiokol Chemical Corp.—Some of the sub- 
jects discused in this brochure are: What is 
Liquid Polymer?; Concrete Adhesives; Over- 
lays; Remedial Patching; and Anti-Skid Sur- 
facing. The booklet is illustrated. Also avail- 
able is a booklet entitled ‘‘Liquid Polymers 
LP-2 and LP-32.” 
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48 CONCRETE WATERSTOPS 


Water Seals, Inc—Labyrinth® Waterstops are 
manufactured of polyvinyl plastic, which 
helps maintain a constant, strong, watertight 
bond between concrete joints. A catalog de- 
scribes the convenient features of Labyrinth® 
Waterstops, including those which render it 
resistant to age, chemical and weathering 
changes. Blueprint type specification draw- 
ings include the Labyrinth, Flextrip, Cellular 
and Dumbbell waterstops in their various 
sizes. A table lists the recommended joint ap- 
Plication and water head for each size and 
kind of waterstop 


49 CONSOLIDATED TESTING APPARATUS 


Soiltest, Inc.—A 4-page bulletin is available 
on consolidation test apparatus. Illustrated 
and described is the Soiltest Levermatic Con- 
solidation Device, which loads up to 20 tons 
on a 2% in. dia specimen. Other frame 
mounted lever loading consolidation units are 
also shown. 


50 CONSTRUCTION EQUIPMENT 


Caterpillar Tractor Company—Brief specifica- 
tions for track-type tractors, scrapers, motor 
graders, Traxcavators, Bulldozers, rippers, 
pipelayers, cable and hydraulic controls, wheel 
tractors and diesel engines are contained in a 
20-page booklet, ‘Caterpillar Construction 
Equipment.’’ Also included in Booklet No. 
33659, are descriptions of attachments and 
tools manufactured by auxiliary equipment 
manufacturers and available through the com- 
pany’s dealerships 


51 COPYFLEX DIAZOTYPE COPYING 
PROCESS 


Charles Bruning Co., Inc.—A 12-page _ illus- 
trated booklet describing the Copyfiex diazo- 
type copying process is available. This booklet 
describes the concept of the process as related 
to simplification of paperwork in business 
operations. The method of using reproducible 
copies, removing information from originals 
and copies, combining Polaroid Land Photos 
and text to produce illustrated copies, are just 
a few of the techniques illustrated and de- 
scribed step by step in the booklet. 


52 COPYFLEX DIAZOTYPE REPRODUCTION 
PROCESS 


Charles Bruning Co., Inc.—A 12-page illus- 
trated booklet describing the Copyflex diazo- 
type reproduction process is now available. 
The booklet explains the various types of di- 
rect-positive prints possible with Copyflex, 
including black-line or color-line prints on 
white or tinted stock; multi-color films for 
projection and overlays; translucent duplicate 
originals; dimensionally stable film and glass 
cloth prints; and reflex prints on translucent 
m. 


53 CRAWLER TRACTOR—103 


The Eimco Corporation—A 28-page booklet on 
the 103 line of crawler-tractors is now offered. 
The 103 is available as a tractor, in twelve 
models of bulldozers, front end loader, log 
loader and a special steel mill front end load- 
er. Bulletin L-1097 contains full specifications 
on various models, descriptions, highlights 
and engineering facts of the many new and 
exclusive features incorporated into this 
maneuverable and rugged tractor line. 


54 CRAWLER-TRACTOR—106 


The Eimco Corporation—A new booklet, No. 
L-1116, contains specifications, pictures and 
highlights of features of the 106 crawler-trac- 
tor and bulldozers. The 106 incorporates such 
features as ‘‘Unidrive’’ transmission, Dual Fi- 
nal Drives, Single Stage Torque Converter, 
up-front operator position and many others, 
as standard equipment. 


55 CURVE CROWN PULLEY 


Stephens-Adamson Mfg. Co.—The availability 
of Bulletin 558 on the new Curve Crown 
welded, all steel Pulley has been announced. 
The literature features comprehensive tech- 
nical and engineering data, specifications, 
diagrams and illustrations. 
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56 CYLINDRICAL WOOD TANKS 


Fluor Products Company—A 24-page booklet 
is available on cylindrical wood tanks. Some 
of the subjects included in this brochure are 
specifications for cylindrical tanks, standard 
tank lugs, tank foundations, tank covers, and 
directions for erecting wood tanks. 


57 DENSION CORE BARREL 


Acker Drill Co., Inc.—offers free of charge, a 
copy of Bulletin 1100, which describes the 
Dension Core Barrel. Acker has obtained ex- 
clusive manufacturing rights to the tool. The 
brochure illustrates and describes how the 
core barrel operates. The cutaway drawing of 
the barrel shows all of the important opera- 
tional features. 


58 DESIGN MANUAL 


W. R. Meadows, Inc.—has prepared a manual 
entitled ‘“‘Design Techniques for Controlling 
Moisture in Building Structures.”” This man- 
ual, prepared by a firm of technical engi- 
neering writers, was originally planned to sell 
for $1.00 per copy. However, as this problem 
is of vital interest to all in the construction 
industry, this company will now send a free 
copy to all architects, engineers and builders 
who desire a copy for their file. 


Return the coupon today! 


We Invite AWWA Delegates To 


STOP by 
ANNISTON 


On your way to or from the 
AWWA convention May 15-20 in 
Bal Harbour, Florida (Miami 
Beach) stop at Anniston, Ala- 
bama, and visit with us. We 
cordially invite you to see our 
enlarged manufacturing facilities, 
break your trip for a few hours 
or a day and be our guests. 

You'll find it time well spent to 
see first hand just how the high 
quality of M & H products is at- 
tained in our modern plant. 
Either stop by unannounced, or 
“if you let us know you’re coming 
we will bake a cake!” 


e DALLAS 


NEW ORLEANS e 


BIRMINGHAM e 


e CHICAGO 


CINCINNATI @ 
e ST. LOUIS : 


LOUISVILLE 


) = 
VASHVILLE RORY HLA 


@ MEMPHIS e CHATTANOOGA 


ANNISTON 


x 


e ATLANTA 


FLORIDA 


M:zH VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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59 DIAMOND BIT AND CORE BARREL 


Acker Drill Company, tInc.—Bulletin 10 de- 
and illustrates the company’s complete 
jiamond bits and core barrels. The core 
lustrations are shown as cut-aways to 

ilitate the reader's interpretation of con- 
tion and drilling 


60 DIESEL TRACTOR SHOVEL 


Allis-Chaimers Mfg. Co., Tractor Group—An 
#-page revised catalog covering the 2'%4-yd 
capacity HD-11G diesel tractor shovel is avail- 
able. Illustrations help explain the unit’s en- 
gineering, design and construction features 


61 DIGESTER CIRCULATING-MIXING 
EQUIPMENT 


Walker Process Equipment inc.—The Gaslifter 

an exclusive development for circulating 
and mixing digester contents. Grease and scum 
blankets and bottom deposits are eliminated 
resulting in increased digester efficiency and 
capacity. The Gaslifter utilizes digester gas 
through the air lift principle to effect the 
circulation action. Bulletin 25-S8-91 furnishes 
details and photos of installations 


62 DIGESTER SLUDGE HEATING 
EQUIPMENT 


Walker Process Equipment Inc.—The Heatx 
for digester sludge heating is presented in 
Bulletin 24-S-82. Designed specifically for 
ludge heating the Heatx features a custom 
burner and heat exchanger combined with a 
eparate boiler to furnish the most efficient 
ystem available. The units operate on di- 
gester gas with automatic switchover to either 


How to handle WET JOBS 


1950 Project 
Sewage Plant, 


Rockaway, N.Y. 


Contractor: 
Merritt- 

Chapman & 
Scott Corp. 


1960 Project: 
Plant addition. 


Contractor: 
D, Fortunato, 
Incorporated, 





natural gas or oil for auxiliary fuel. Capa- 
cities range from 110,000 to one million btu/hr. 


63 d/M GAUGE 


Nuclear-Chicago Corporation—Described and 
illustrated in an 8-page catalog is the d/M- 
Gauge, a new, modern instrument for rapid, 
precise field measurement of moisture con- 
tent and density. Consisting of a simple count- 
ing unit (scaler) and either a moisture probe 
or a density probe, it may be used on a wide 
variety of cohesionless, viscous, liquid and 
solid materials. A single relatively inexperi- 
enced operator with little or no _ technical 
training can successfully use this completely 
portable system to obtain precision ‘‘on the 
spot’ moisture or density determinations in 
less than 1/10th the time required by other 
methods 


Please give your complete address. 


64 DOUBLE-SEALING FASTITE JOINTS 


American Cast Iron Pipe Company—This il- 
lustrated 12-page brochure describes the ad- 
vantages of the double-sealing, single gasket 
Fastite Joint. It contains instructions for as- 
sembly, weights and dimensions, and typical 
installations of American Fastite pipe for wa- 
ter, sewage and other liquid service 


65 DRAIN GRATES 


Irving Subway Grating Co., Inc.—A four-page, 
two-color folder illustrating the use of open 
mesh steel flooring as drain grates is avail- 
able. The folder contains photographic illus- 
trations and shows typical uses of drain 
grates. There are engineering drawings of the 
various types and complete technical data to 
facilitate estimates and specifications. 


#53 of a series 


Unusual features marked 2 predrainage operations at this site. In 
1950, an unbraced cofferdam was maintained 30’ below bay. In 1960, 
wellpoints were tunneled under structures as plant kept working. 
Both jobs successful — both by Griffin. 


IFFIN WELLPOINT CORP, 


SALES + RENTAL * CONTRACT 


881 East 141st St., New York 54, N. Y. 
Hammond * Houston « Jacksonville * West Palm Beach 


25th YEAR| jn, Canada: Construction Equipment Co., Ltd. e In Venezuela: Drew Bear & Sons C. A. 








66 DREDGING EQUIPMENT 


Posey Iron Works, Inc.—This catalog contains 
photographs of drag heads, combination wye 
branch and gate valve, fabricated spuds, pon- 
toon and shore pipe, pressed steel plate ball 
joints with abrasion resisting steel plate lin- 
ers, and hydraulic dredge hull. The company 
offers a complete selection of pipe and other 
dredge fittings to meet every dredging need. 
All units that are subject to abrasion are fab- 
ricated from high carbon—high manganese 
special dredge pipe steel or abrasion resisting 
steel 


67 “DU-O-JECT” PNEUMATIC EJECTOR 
LIFT STATION 


Smith & Loveless—A new 6-page bulletin on 
the factory-built ‘‘Du-O-Ject’’ pneumatic ejec- 
tor sewage lift station is offered. This duplex 
unit features two compressors, dual piping and 
two receivers for stand-by dependability. It is 
available in complete engineering data man- 
ual on sewage lift stations with specifications 
and design notes 


68 EJECTOR STATIONS 


Zimmer & Francescon—The time proven pneu- 
matic sewage ejector systems are now made 
available in a brand new complete station 
package. The pretested units include all com- 
ponents preassembled in a_ steel structure 
ready for direct burial, and are used wherever 
it is necessary to raise sewage at capacities 
below the practical limit of nonclog pumps. 
Applications include sub-divisions, motels, re- 
sort areas, schools, municipalities and sanitary 
districts 


69 ELECTRONIC COMPUTING SYSTEM 


Royal McBee Corporation, Data Processing 
Div.—Complete specifications on the new 
RPC-4000 electronic computing system are 
given in a catalog sheet, S-482. The RPC-4000 
is fully transistorized, electronic, stored pro- 
gram, general purpose computing system, for 
both engineering and business data processing 
The basic system consists of the computer 
and a punched paper type typewriter input- 
output unit 


7O ELEVATED TANKS 


Pittsburgh-Des Moines Steel Co.—Details of 
the several different types of elevated steel 
tanks, including capacity, ranges, tank di- 
mensions, and other factors to be considered 
in the selection of storage tanks. Also avail- 
able, 4 pages of pictures and discussion about 
flat bottom water storage 


71 ELEVATED WATER STORAGE TANK 


Graver Tank & Mfg. Co.—A handsome book- 
let in full color describing a new design for 
elevated water storage tanks is offered. Be- 
sides its operational features, the Aquatore 
has a wholly new and distinctive appearance, 
according to the manufacturer. Suited to ca- 
pacities from 300,000 gal to 3 million, it is 
the first advance in elevated tank design in 
nearly a quarter century, the company states. 


72 ELLIPTICAL CONCRETE PIPE—LO-HED 


American-Marietta Co.—This pamphlet covers 
elliptical Lo-Hed Reinforced Concrete Pipe for 
culverts and sewers. Specifications are given 
for the complete range of sizes from the 
equivalents of round pipe 18-in. I. D. through 
144-in. I. D. Illustrations show results of pres- 
sure tests and installations of Lo-Hed pipe 
being made on various types of jobs. 


73 ENGINEERING BOOKS 


The Ronald Press Co.—A revised brochure on 
29 up-to-date, authoritative books is offered. 
Of prime interest to civil engineers are books 
covering such subjects as: power plant theory 
and design, air conditioning, soils engineering, 
Substructure analysis and design in metals, 
linear structural analysis and statically inde- 
terminate structures. 
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74 ENGINEERING BOOKS An SW 8 is 


John Wiley & Sons, Inc.—The 1960 Catalog of 
Wiley Engineering books is offered, listing 


titles in Engineering Sciences, Civil Engineer- > > 

ing, Architecture, Mathematics, Statistics, om 

and Operations Research, as well as a com- 

plete listing of Methuen’s Monographs on J 


Physical Subjects. Individual subject catalogs 
are also available for Science and the Social 


eis labor-saving 


75 EPOXY RESIN ADHESIVES 


Thiokol Chemical Corp.—This 14-page tech- | 
nical bulletin includes a general discussion of | 
Epoxy Resin Adhesives; a summary of results; | o6ce.< 











methods of testing; application costs of Liquid 
Polymer/Epoxy Concrete Adhesives; and ap- 
plication and working properties. Charts of 
curves showing time/temperature curing char- 
acteristics of LP/Epoxy Concrete System are 
also included 
— = oe ee we ee ee ee ee ee ee ee oe 
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76 EXPANSION PLATES & BUSHINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 55 contains complete information, tech- 
nical data, and specifications about Lubrite 
self-lubricating expansion plates and _ bush- 
ings for bridges, buildings, refinery equip- 
ment, chemical processing equipment high 
temperature, missile and atomic applications. 
Lubrite plates or bushings are completely self- 
lubricating and do not require periodic main- 
tenance or servicing. Ideal where ordinary 
lubrication is objectionable, neglected, expen- 
sive to maintain or for inaccessible plates or 
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77 EXTRUDED CEMENT MORTAR COATING 
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Pipe Linings—A coating process for pipe, in 
diameters from 4 inches through 12 inches 
has been developed, which is not only superior 
to existing methods such as guniting or brush 
coating, but is also lower in cost. The cement 
mortar is extruded in a manner which pro- 
vides a smooth, dense, uniform coating; and 
the bond has proven to be excellent. The proc- 
ess eliminates any waste of materials and 
increases the speed of production with con- ’ 
formation on a troweling device to provide a IT S GALVANIZED 
smoother-than-ever cement mortar lining ~ 
with consequent improved flow characteris- 

tics in 12-in. dia pipe and larger. The company 


will soon have a Spunline troweling device u“ H “ 
for pipe downto 8 in. in diameter. leave > in -_ place 


zrecaonrcocse STEEL KFORMS 


Posey Iron ge a ear catalog 
sontains in-ship and field inst. ti hoto- 
srasiee, which ato typioal of the wide varlety FOR CONCRETE BRIDGE DECKS 
of jobs fabricated by the company. A few of 


the illustrations included are: car of pipe 
leaving plant, driving 30-in. OD Piles for 


Suaaats, ane aeekal Ailae OE sada 2 eliminates material waste, time 

- schedule delays, removal 
FENDER BUFFERS 

The General Tire & Rubber Co.—A 6-page expense and hazardous 


folder is available on Raykin Fender Buffers, . ‘ 
an easy to install and inexpensive to main- operations. Send for free details 
tain dock fendering system. Consisting of V- 

type arrangements of special rubber slabs i j 
bonded to tough steel plates, the buffers can on this modern construction 
be supplied, tailor-made, with deflection 

from 3 in. to 24 in. and energy absorption method. 
from 5,000 to 139,000 ft-lb. Unaffected by 

corrosion, rotting or aging, they give positive, 

all-angle protection for harbor installation. 





~ = 


7 


In filling out the coupon, please print 


clearly and be sure that you furnish Highway Guard Rail 


a complete address. Bridge Flooring 


Steel Forms for 
Concrete Bridge Decks 
80 FIBRE FORMS 


Sonoco Products Co.—Uses of Sonotube fibre 
forms, are illustrated in a brochure. These Window Wells 
fibre forms provide an economical method | 

of forming round, obround, half-round and Metal Doors & Frames 
quarter-round columns. Also encasement of 

steel and wooden piles, existing columns and Metal Buildings 
utility risers. Available in several different 

types, the newest which provides a form sur- 


face requiring little or no rubbing of the fn- | | Jrnitad Steel Fabricators, Inc. Wooster, Ohio 


Corrugated Metal Pipe 
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81 FIBRE TUBES 


Sonoco Products Co.—Sonovoid fibre tubes 
were specifically developed to form voids in 
bridge decks; wall, floor, roof and lift slabs 
and in concrete piles. Uses illustrated in a 
brochure. Sonovoid fibre tubes are used in 
precast or cast-in-place units of conventional 
or pretensioned construction. Tie down and 
spacer method shown along with design data 
for 8-in. and 12-in. slabs. Other technical data 
available 


82 FIELD EQUIPMENT 


Warren-Knight Co.—The Warren-Knight Cat- 
alogue, Part I, of Engineering Field Equip- 
ment (24 pages) has been revised and re- 
printed and is now available. This book in- 
cludes photographs and descriptions of stand- 
ard field equipment and supplies including 
Builder's Instruments, Compasses, Measuring 
Tapes, and practically everything needed for 
the Engineer and Builder for Field use. Para- 
graphs pertaining to instrument care and re- 
pair are included. Part II with a complete 
description of drafting equipment and sup- 
Plies (48 pages) including everything needed 
for the drafting room is also available for 
free distribution 


83 FILTER MEDIA 


Anthracite Equipment Corp.—A bulletin on 
“Anthrafilt” tells the reasons why selected 
graded crushed anthracite is superior to sand 
as a filtering material. Information about a 
free technical advisory service is included. 


84 FIREPROOF COLUMNS 


Tubular Products, Inc.—This catalog covers 
the new concrete filled, double shell, fire re- 
sistant columns, which are approved by Un- 
derwriters’ Laboratories, Inc. Specifications 
and cross-section sketches are provided of 
round, square and rectangular tube columns, 
in addition to comprehensive design details 
for incorporation in drawings and specifica- 
tions 


85 FORTY FIVE MOTOR GRADER 


Allis-Chalmers Mfg. Co., Tractor Group—A 
16-page revised illustrated catalog on the 
Forty Five motor grader features the grader's 
127-hp diesel engine, power train and special 
equipment; specifications are included 


86 FOUNDATION CAISSONS AND PILES 


Franki Foundation Company—An interesting, 
informative and well-illustrated brochure de- 
scribes in detail the Franki method of in- 
stalling Displacement Caissons and Pressure 
Injected Footings. Caisson load test results on 
representative projects and reinforced con- 
crete cap design data are noted. 


87 FOUNDATION PRESTRESSING 


Stressteel Corporation—This catalog describes 
the application of prestressing to concrete 
arch construction underway at the new Pas- 
senger Terminal Building, Idlewild Airport, 
New York. The large thin shell roof rests on 
four massive piers which are tied, one to the 
other, by prestressed concrete tension ties 
which take the horizontal thrust. The method 
of placing the high strength bars and post- 
tensioning them is shown in detail. 


88 FRAMELESS METAL BUILDINGS 


Behlen Manufacturing Company—This 28- 
page catalog contains information about 
frameless metal buildings. The brochur2 states 
that the roof and side walls are heavy gauge, 
channel-ridged metal that forms permanent, 
sturdy, rigid frame arches. The buildings are 
adaptable to a wide range of installations; 
each one is custom-made to fit your specifi- 
cations. They can be erected in days, using 
semi-skilled labor 


DISCERNING 
DRAFISMEN 


89 FRONT END LOADER 


The Eimco Corporation—Features, specifica- 
tions and user-results are outlined in Bulletin 
L-1092 just issued on the powerful 205-hp 126 
Front End Loader, claimed to be the most 
powerful unit of its type on the market today. 
Pictures, engineering features and specifica- 
tions show it in use and illustrate its many 
exclusive advantages 


90 GATE VALVES, AWWA, CLASS C 


M & H Valve and Fittings Co.—Bulletin No. 
14 illustrates and describes AWWA standard 
double-disc valves in sizes 2-in. to 42-in., in- 
clusive, operated manually, hydraulically or 
by electric motor 


91 GEAR DRIVE 


Johnson Gear & Mfg. Co.—Right angle gear 
drives for vertical shaft pumps and industrial 
use such as sewage disposal, water supply, 
fire and flood control, cooling tower installa- 
tions and barge service, are described and 
illustrated in Bulletins #31 and #32. Many 
new features have been added including the 
Redi-Torque drive for automatic installation. 


92 GEARS 


The Earle Gear and Machinery Company—A 
twenty-page catalog describes in general, the 
kinds and sizes of gears manufactured by this 
company. Its contents deal with spur gears, 
bevel gears, helical gears, worm gears, racks, 
non-metallic gears, sheaves, sprockets, special 
machinery of which gears form a part, and 
special gear information. Illustrated with 
photographs, it also shows actual Earle in- 
stallations 


93 GKO LEVEL WITH ERECTING EYEPIECE 


Kern Instrument Inc.—This new model in the 
famous Kern Surveying Instrument line was 
especially designed for the U.S. market. In 
addition to the Erecting Eyepiece, the instru- 
ment is easier and more comfortable to oper- 
ate and may be used on a Theodolite Tripod 
with an adapter plate 


94 GRATING FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—General 
Grating Catalog F400 contains illustrations, 
descriptions and complete engineering data 
on full line of grating products made in steel, 
aluminum and other metals. Catalog shows 
riveted, welded and pressure-locked types for 
use as flooring, treads, walkways, trench cov- 
ers, and so on. Irving grating is safe, durable, 
self-draining, ventilating, clean, fireproof, 
economical. 


95 GRATINGS 


Borden Metal Products Co.—A 16-page cata- 
log shows the three basic types of grating 
construction; more than 30 dimensional draw- 
ings of subtypes; eight safeload tables cover- 
ing steel and aluminum gratings, roadway 
grating and sidewalk slabs plus other ta- 
bles on panel widths, tread widths, floor ar- 
mor, etc. Also shown are the various safety 
treads and their nosings. Included are the 
steps for careful planning and checking of the 
job 


96 GRAVITY SEWER PIPE 


Keasbey & Mattison Co.—Asbestos-cement 
gravity sewer pipe, designed for economical, 
long life non-pressure sewer systems, is de- 
scribed in a 4-page folder, AP-22. Profusely il- 
lustrated, it points up savings in design, in- 
stallation and operation with asbestos-cement 
pipe. Complete dimensions, tolerances as well 
as other specifications needed by the en- 
gineer are included. 


97 GROUT, CHEMICAL 


American Cyanamid Company—This 25-page 
booklet contains information about AM-9 
Chemical Grout, a product that represents a 
new concept in the fields of soil stabilization 
and grouting. Typical applications and illus- 
trations are included. 
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98 GROUTED AND NON-BONDING 
TENDONS 


The Prescon Corporation—A new folder de- 
scribes the use of the company’s grouted and 
also non-bonding tendons as used in the con- 
struction of tanks and reservoirs. Illustra- 
tions show two examples, as well as forming 
framework, anchoring tendons, and tendons 
as delivered to jobsite. Tendon requirements 
for the Harlan A. Gate Reservoir, Pico-Rivera, 
Calif., are given. 


99 GUYED AND SUSPENDED STRUCTURES 


John A. Roebling’s Sons Division The Colo- 
rado Fuel & tron Corp.—This publication 
contains information required for selection 
and preparation of specifications fer wire, 
strand and rope used on guyed structures 
and suspended systems of all kinds, except 
major suspension bridges. Both standard and 
special fittings for use with bridge strand 
and bridge rope are shown 


100 HANDBOOK OF HEAVY CONSTRUCTION 


McGraw-Hill Book Co., Inc.—Free descriptive 
literature describes a convenient reference by 
Frank Stubbs Jr. It contains working infor- 
mation needed in all branches of heavy con- 
struction. This 1040-page book gives quick an- 
swers to questions on earthmoving, concrete, 
steel erection, highways and foundations. 


101 HELICOPTERS 


Hiller Aircraft Corporation—A series of illus- 
trated folders describing the uses of heli- 
copters in five primary industries served by 
civil engineers has recently been published. 
They also cover charter, lease and purchase 
plans for the 305-hp utility helicopter. The 
booklets are available on construction, forest 
management, petroleum, utilities and state 
and local government management. 


102 HIGHWAY DESIGN PROGRAM FOR 
COMPUTER 


Royal McBee Corporation, Data Processing 
Div.—LGP-30 Application Report #13, a six- 
page brochure describing a new complete 
highway design program for the Royal Pre- 
cision LGP-30 electronic computer, has been 
released. This program determines the design 
of highway roadbeds, including slope decisions, 
superelevation adjustments, widening correc- 
tions, the addition of special ditches where 
required and the performance of earthwork 
calculations, including rock excavation in ad- 
dition to straight cut and fill. 


103 HIGHWAY ENGINEERING HANDBOOK 


McGraw-Hill Book Co., Inc.—Free descriptive 
literature is available on this 1696-page hand- 
book covering modern highway engineering 
from financing, planning, and traffic engi- 
neering to design, construction, maintenance, 
and landscaping. Edited by Kenneth B. Woods, 
it supplies a wealth of tested methods, work- 
ing data, technical details, practical guidance, 
etc. Treats such topics as route selection and 
layout, basic highway design, soil mechanics, 
preventing slipperiness, rigid and _ flexible 
pavements, and much more. 


104 HIGHWAY GUARD RAIL 


United Steel Fabricators, Inc.—Specifications, 
installation and curving data are contained 
in a brochure on Universal-Beam Guard Rail. 
It is fabriacted in either 10 or 12 guage, and 
offers maximum protection, excellent visibility 
and high impact strength. Deep, wide, center 
corrugation serves as a bumper guide and 
helps bring vehicles under control. The wide 
lap joint assures high beam strength. Top and 
bottom edges are turned back for safety. Also 
available are two pamphlets on prefabricated 
all-steel hangars. 


105 HOME SEWAGE EJECTOR 


Smith & Loveless—A new bulletin on the fac- 
tory-built ‘‘Uniject’’ pneumatic sewage ejector 
for single dwellings is offered. It is designed 
to raise sewage to a gravity sewer line, on- 
the-site treatment facility or septic tank. Ca- 
pacity to 15 gpm at 20 ft tdh. Not a sump 
pump, it handles 3-in. solids. 
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ANOTHER PROBLEM 
SOLVED BY 


SPENCER, 
WHITE & 
PRENTIS 
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ALTERNATE BRACING, NO WALERS 


Unique way to use timber sheeting for bank support and 
back form proves both practical and economical 


Project: Military Park Underground Parking Garage, Newark, N. J. 
General Contractor: Terminal Construction Corp., Wood-Ridge, N. J. 
Consulting Engineers: Weiskopf & Pickworth, New York City 
Architects and Engineers: Frank Grad & Sons, Newark, N. J. 


In the above-pictured installation of 
horizontal wood sheeting, the braces 
are positioned at every second soldier 
beam. Ordinarily such alternate brac- 
ing would require walers; instead, 
this special design successfully sub- 
stituted a system of tensioned struts 
and angles. 


Without any encumbering walers, the 
sheeting served perfectly as a back 


CATALOG ON REQUEST 


form—after it had supported a trench 
(which was needed to relocate an 
existing sewer line) and had also 
maintained the street as the contrac- 
tor excavated 36 ft. to subgrade for 
the main structure. 

The special plan—by Spencer, White 
and Prentis—proved both practical 
and economical. Can we be of service 
to you? 


ge 


Pi 


FOUNDATIONS * PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES 
10 EAST 40th STREET, NEW YORK 16, N. Y, 


DETROIT: 2033 PARK AVE. * CHICAGO: 221 NORTH LaSALLE ST. © WASHINGTON, D. C.: TOWER BLDG. 
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BIG JOB 


THERE IS A 


KERN 


INSTRUMENT 
“> 


isi ing i RB ..0 
recision surveying instrumen 
ceieaiatts rugged construction a 
fast, effortless operation. More re- 
liable results in less time. 


KERN'S NK3 
precise level 


ied at Gloucester Anchor- 
aaee Walt Whitman Bridge 
then under construction Pe 
Delaware River (Modje 
Masters, Ammann & Whitney. 
Consultants to the Delaware 
Bridge Authority of Pa. and N. J.) 


; 3 T 
DESIGNED FOR HIGHES 
PRECISION LEVELING 


ional, down-to-fundamentals 
: oe 4\/, Ibs. (8 Ibs. with 
carrying case). : 
© Coincidence level and fine tilt screw. 
@ Readings at a glance—level and rod 
may be read simultaneously 
through 30x Telescope. s 
leveling accuracy under 
i Moan | conditions + .008 ft. per mile. 


coated optics produce 
. — increase in brilliance and 








contrast of image. 
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Write for Brochure NK 527 -2 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


Kern and Only Kern Offers You 
the Latest Designs of Dr. Henry Wild 
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106 HOW TO CORE DRILL 


Acker Drill Co., Inc.—‘‘Basic Procedures of 
Diamond and Shot Core Drilling” shows with 
over 80 illustrations and drawings the funda- 
mentals of core drilling practice. Pipe driving, 
core recovery, core logging and storage are 
all covered in this pocket size book for the 
beginning driller. The price is $1.00. 


N. B. There is a charge for this book. Make 
checks payable to Acker Drill Co., Inc 


107 HYDRAULIC TURBINES 


The James Leffel & Co.—Details on turbines 
which drive both power generating and pump- 
ing units at the United States Bureau of 
Reclamation’s Chandler Power and Pumping 
Plant are given in 12-page Bulletin 1098-E. 
Descriptive literature on other recent Leffel 
turbine installations will be enclosed. 


108 HYDROLOGIC INSTRUMENTS AND 
ACCESSORIES 


Leupold & Stevens Instruments, Inc.—A com- 
plete short form catalog of Stevens hydrvlogic 
instruments and accessories has been pub- 
lished. Included are descriptions and photo- 
graphs of liquid flow recorders and indica- 
tors; liquid level recorders; telemetering sys- 
tems; servo controls for recorders and trans- 
mitters; precipitation recorders and gages; 
and accessory equipment 


109 IMPROVEMENT OF WATER FACILITIES 
Cast Iron Pipe Research Association—By writ- 
ing on their business letterhead, engineers 
concerned with water utilities may have a 
copy of this association’s book ‘‘Water—Make 
Sure You'll Always Have Plenty.” Prepared to 
acquaint civic leaders with the seriousness of 
the community water problem, it gives a step- 
by-step outline of what citizens can do to help 
improve community water facilities by working 
with water utility executives. 


110 INDUSTRIAL COOLING TOWERS 


Fluor Products Company—A brochure is of- 
fered which discusses Counterflow Induced 
Draft Cooling Towers, an ideal balance be- 
tween standardized construction and a tailor- 
made tower. They are completely prefabricat- 
ed for speed and ease of erection and mini- 
mum cost. Component parts are fabricated 
in modules of 6 ft by 6 ft in the horizontal 
Plane and 8 ft vertically. 


IN-PLACE REINFORCED CEMENT 
MORTAR LINING 


Pipe Linings—Information is available on re- 
habilitating old pipelines in place and adding 
strength to them to resist internal working 
Pressures and external loadings. The com- 
Ppany’s specialists will place steel reinforcing 
rod in any pipeline 24 in. in dia or larger 
and embed it in a cement mortar lining. The 
maximum diameter of the spiral reinforcing 
rod for pipe sizes from 24 in. to 48 in. is % 
in. Pipe over 48 in. I.D. may be reinforced 
with steel rod up to % in. dia. The spacing of 
the reinforcing rod may be varied from % the 
dia of the rod to a 3 in. maximum depending 
upon the strength requirements for the equiv- 
alent steel area. 


111 


112 INTERNAL VIBRATOR 


Wacker Corporation—Literature has been pub- 
lished on the Internal Vibrator which has 
low voltage (50 volt); electric shock is now 
eliminated; no ground is necessary. It contains 
a hi-frequency single or double head—180 cy- 
cle. The long narrow head is ideal for vi- 
brating around narrowly placed reinforcing 
rods. 


113  INTRAPLAST 


Sika Chemical Corporation—Information is of- 
fered on Intraplast grouting aid for use with 
portland cement to produce maximum penetra- 
tion and controlled expansion before final 
hardening. Material is widely used for grout- 
ing of prestressed tendons and for solidifying 
deposits of aggregates above or below water. 





TIDE GATES 


Figure B-175. Type M-R Gates designed 
especially for application to centrifugal 
pump discharge lines. A rubber seating 
ring is inserted in the seat to absorb the 
slap which occurs when pumps stop. A 
flexible bar connection is arranged be- 
tween the hinge links to provide a stop for 
the gate shutter to prevent the outer edge 
of the shutter from tipping downwardly 
when flow abruptly ceases. Smaller sizes 
of gate are provided with a bumper ar- 
rangement to prevent the shutter being 
forced too widely open when flow starts. 


Ask for Bulletin 73A 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 








New book tells 


Where... 


How... 
to place reinforcing bars 


Written for bar setters and inspec- 
tors ... as a manual for apprentice 
courses...and a reference for speci- 
fication writers, architects, engi- 
neers, and detailers. 

Contains complete specifications 
and instructions for placing rein- 
forcing bars, welded wire fabric, and 
their supports. 


Prepared under the 
direction of the 
C.R.S.I. Committee on 
Engineering Practice. 





287 PAGES 
HANDY POCKET SIZ} 


$300 


No C.Q.1D). orders accepted 
Refund if teturned within 
10 days 


Concrete Reinforcing Steel Institute 
38 South Dearborn Street ‘Div. N) 
Chicago 3, Illinols 
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114 JETTING PUMPS 


Griffin Wellpoint Corporation—A booklet il- 


lustrates jetting pumps for pile and caisson ‘ ‘ } EB 

jetting, oil pipe line testing, water supply and | . conomy 
fire protection. The illustrations show unusual | 

set-ups for high-pressure jetting, including | 

Parallel and series pumping arrangements. ; of 


115 JOINTED VITRIFIED CLAY PIPE 


American Vitrified Products Company—A % Fibre Forms 


pamphlet is offered which discusses the Am- 

vit Jointed Vitrified Clay Pipe which is man- 7 3 
ufactured from plasticized resins of polyvinyl 

chloride; no other combination of materials is : 
used or needed. No special tools or equipment 

are needed and the line can be installed in 

the most severe weather. Also available is a 

catalog on Glas-Glaz, a glass lined sewer pipe 

which is acid resistant and rootproof. 


116 KON-X BEARING PADS 


Keasbey & Mattison Co.—A data page is of- 
fered describing bearing pads composed of 
asbestos fibers in combination with a syn- 
thetic rubber elastomer. They are ideal as 
pads under prestressed concrete beams placed 
over abutments. Resilency is maintained 
despite extremes in temperature. The data 
page details other uses as well as physical 
parameters. 


117 KWIK-SEAL WATERSTOP 


The Gates Rubber Company Sales Div., Inc— 
This 24-page manual gives examples of many 
waterstop installations as well as a descrip- 
tion of features and design. Tables, charts 
and illustrations supplement text on compara- 
tive data, types and sizes, physical character- 
istics, selection and application data. Also in- 
cluded is detailed information on installation, 
specifications, and engineering service. 


3 


‘ . : 
118 LAND RECLAMATION Pipe sunperts 


Ellicott Machine Corporation—This 12-page for chemical tat te ciel : 
booklet describes the way enterprising busi- plant. Beam and wall tie-in is simplified +» with 
nessmen are turning swamps and marshes in- 

to usable and valuable acreage. Two of the 

land reclamation ventures discussed are Key SONOCO 

Colony Beach in the Florida Keys and Vene- 

zia, a 1,200 Home-site development near New 


Smyrna Beach, Florida. Key to the profit 

boom in land reclamation is the vast improve- 

ment in partability, versatility and economy ® 
of hydraulic dredges, which are designed to 

work with proved efficiency and economy, and 

feature compact hulls, shallow drafts, low 

superstructures, and can be operated by a FIBRE FcR MS 
minimum of three men. | 


Tons of piping at this chemical plant are supported by 
reinforced concrete beam-and-column structures. To save 


Jos. Dyson & Sons, Inc.—An informative 4- . 
page bulletin, No. 160, has recently been pub- time, labor, and money, the round concrete columns were 


lished describing a complete range of large H H 
fasteners in bolt diameters 1% in. through formed with SONOTUBE Fibre Forms. 


wide variety of stendard. and epecial Sersea These versatile forms can be sawed for tie-in with walls or 
nuts in the following types: hexagon, jam, beams, punched for utility outlets, tie-in rods, or anchor 
square, slotted, recessed pin nuts and pins, 

pilots and driving nuts, hexagon and hex sock- | bolts, and used to form full-round, obround, half-round, 


Ce Se a er ee and quarter-round columns and pilasters. 


120 L-E-VATION ROD Lightweight and easy to handle, Sonoco SoNoTuBE Fibre 
sacl: iia i it ia Forms require only minimum bracing and strip quicker, 
is offered on the L-E-Vation Rod. This is a finish easier . . . form round concrete columns faster and 


new method of reading elevations. The Rod . 
carries the elevation which is read direct. more economically than any other method. 


Working fro height of instrument and 1° P P ‘ 
subtracting rod readings is entirely elimi SONOTUBE Fibre Forms are available in several specific 
Renee. types, to meet various job requirements, Order sizes from 


2” to 48” I.D., in standard 18’ lengths or required lengths. 


119 LARGE FASTENERS 


121. LIGHT STEEL FRAMING 


Bethlehem Steel Company—An attractive pic- 
torial report on various structures on the 
West Coast constructed with a light-steel 
framing has been made available. Includes 
diagrams and some floor plans. 


122 LIGHTWEIGHT PIPE & FITTINGS ¢ HARTSVILLE, S.C. 
Naylor Pipe Co.—Bulletin No. 59 illustrates ‘fae 
and describes spiralweld pipe for construction i MONTCLAIR, NJ. 


uses. Push-pull ventilation, high and low pres- 
sure air and water lines, dredging pipe, etc. ¢ AKRON, INDIANA m 

in diameters from 4 to 30 in. It includes ¢ LONGVIEW, TEXAS Construction 

standard fittings, welded flanges, one-piece ¢ ATLANTA, GA. 


Wedgelock couplings, and connections for a ¢ BRANTFORD, ONT. 
pipe line requirements '  @ MEXICO, D.F. SONOCO PRODUCTS COMPANY 


See our catalog in Sweet's 


For complete information and prices, write 
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In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


as 


= = age 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N. Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


For 
Efficiency 
and Economy 


LENKER 
DIRECT READING 


LEVEL ROD 


Every 
Rod Reading 
an Elevation 


No Computations 


Awarded 
Medal of Merit 
for Utility 


by 
Franklin Institute 
of Philadelphia 


Write for Circular 


LENKER MFG. CO. 


599 CHESTNUT STREET 
SUNBURY, PA. 
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123 LINER PLATES 


Commercial Shearing & Stamping Company— 
Catalog 300-C2, 20 pages, with technical in- 
formation on steel liner plates for excavation 
Support in tunnel and shaft construction is 
now being offered. Furnishing engineering 
properties of tunnel liner plates, the bulletin 
includes tables of suggested thicknesses of 
plates for a variety of uses and includes a 
table of permissable safe loads on circular 
plates, installation procedures and tunneling 
methods 


124 LIQUID CONCRETE ADMIXTURE 


Johns-Manville Products Corporation—A 32- 
Page catalog is available on air-entraining 
Placewel, which when added to the mix, 
produces outstanding properties in the plastic 
and hardened concrete. It will yield from 3 to 
6% of entrained air, while reducing the wa- 
ter-cement ratio for a given consistency by 
15% in any properly designed concrete 
mix. When added to a concrete of given con- 
sistency, it will provide marked improvement 
in workability and placeability; greatly in- 
crease compressive strength and durability 
while reducing bleeding and segregation. Non 
air-entraining Placewel is a straight liquid, 
water-reducing agent which, when added to 
concrete, greatly improves workability, dura- 
bility and strength. 


125 LIQUID RETARDER 


Johns-Manville Products Corporation—A 16- 
page technical bulletin is offered on Retard- 
wel, a retarding admixture for concrete. Ar- 
chitects, engineers and others concerned 
with construction will find the data and re- 
ports of interest. They show how Retardwel 
aids in overcoming problems that are insep- 
arable elements of any hot weather concreting 
operation, Retardwel permits a reduction in 
the water required for proper placing and 
therefore provides the advantages that are 
inherent in concrete fabricated with a mini- 
mum paste content. Its use delays the initial 
set of concrete and provides a slower rate of 
heat evolution, thereby minimizing thermal 
stresses. 


126 LONGSPAN JOISTS 


Haven-Busch Company—A new 4-page supple- 
ment is now available describing T-Chord 
Longspan Joists with spans now up to 175 ft. 
Tables and design information are included 
for the longest span in the industry. 


127 LOWBED & PLATFORM TRAILERS 


Birmingham Manufacturing Company—This 
catalog lists standard lowbed trailers widely 
used in transportation of heavy machinery 
and platform trailers for hauling heavy indus- 
trial products; also included are Totem-All 
trailers for use with pickup truck. 


128 MASONRY AND CONCRETE SAWS 


Clipper Manufacturing Company—A folder is 
available on the company’s complete line of 
products. It includes masonry and concrete 
saws, diamond break resistant and abrasive 
blades, joint sealers and diamond core bits 
and drills. Illustrations are included in this 
pamphlet. 


129 MEASURING WATER FLOW 


Layne & Bowler, Inc.—This 48-page booklet, 
No. 501, describes a simple method for meas- 
uring water flow through orifices by an in- 
vestigation made by the Hydraulic Laboratory 
of Purdue University. Also found in the cata- 
log: method of using orifice; factors influen- 
cing accuracy of results; and complete ori- 
fice tables and graphs. 


130 MECHANICAL DRAWING EQUIPMENT 


Eberhard Faber Pencil Company—Catalog 
sheets P-428 illustrating the new 614 Micro- 
tomic lead holder with degree window and 
P-429 featuring Microlar drawing pencils for 
use on coated drafting films, are available. 
Also, a full color Microtomic circular illus- 
trates mechanical drawing pencils, woodcased 
drawing pencils and 521 Race Kleen, 101 Pink 
Pearl and 6002 Rubkleen erasers. 


131 MICRO-DIST 
Cubic Corporation—Bulletin 600-MD describes 


the firm’s Micro-Dist, precision electronic sur- 
veying equipment. Features of the two-sta- 


tion system described in the brochure include 
interchangeability of stations for greater flexi- 
bility, highest accuracies, ease of all-weather 
operation and overall economy. The Micro- 
Dist system is said to make measurements 
from 250 ft to 50 mi with accuracies of 3 ppm 
plus or minus one in 


132 MIXED FLOW VOLUTE PUMPS 


Cc. H. Wheeler Mfg. Co.—A 6-page catalog de- 
scribes low and high head mixed flow volute 
pumps for sewage disposal, drainage, flood 
control, irrigation, raw water pumping, or for 
any relatively clear liquids. Design and con- 
struction details for both horizontal and verti- 
cal mixed flow volute pumps are included 
Units are built in 12-in. through 72-in. sizes, 
and in 3000 to 150,000 gpm capacities. 


133 MOLOX BALL JOINT PIPE 


American Cast tron Pipe Company—Molox 
Ball Joint Pipe for rivercrossings and other 
submarine service is the subject of a 32-page 
illustrated catalog. It contains instructions for 
assembly, weights and dimensions, tables and 
various installation procedures 


134 “MON-O-JECT” PNEUMATIC EJECTOR 
LIFT STATION 


Smith & Loveless—A colorful 6-page bulletin 
on the factory-built ‘‘Mon-O-Ject’’ pneumatic 
ejector lift station contains features of design, 
new operational characteristics and advan- 
tages of this low-cost ejector lift station. 


135 MOTOR GRADER 


Galion tron Works & Mfg. Co.—An informa- 
tive 4-page bulletin on the Model 160 Motor 
Grader has been issued. The heavy-duty, con- 
Stant-mesh, six-speed transmission of this big 
160-hp grader, as well as other operating and 
construction features, are fully described and 
illustrated. Complete specifications are in- 
cluded 


136 MOTORIZED VALVE ACTUATOR 


The Earle Gear and Machinery Company— 
An 8-page illustrated catalog is offered which 
describes the Helitork Motorized Valve Actu- 
ator, a motor driven, geared power transmit- 
ter that automatically controls position from 
a local or remote point and governs thrust 
or torque while operating all types of valves 
and other linear or rotating mechanisms. Il- 
lustrated with detailed line drawings, it in- 
cludes ratings on the series EG actuator 


137 MOTOR SCRAPER 


Allis-Chalmers Mfg. Co., Tractor Group—A 
20-page catalog on the recently introduced 
340-hp, 30-yd heaped TS-360 motor scraper in- 
cludes full-color illustrations showing the new 
scraper in action 


138 MYLAR-DURALAR DRAFTING 
TECHNIQUE 


J. S. Staedtler, Inc.—A report on the experi- 
ence of top engineering firms now using the 
Mylar-Duralar drafting method is offered. It 
shows, also, the correct technique for draft- 
ing with Mars Duralar pencils on Mylar film 
and describes the ‘‘wash-and-print’’ system 
now possible because Mylar-Duralar drawings 
are waterproof, smudge-proof and tear-proof 
Grime can be safely washed off, leaving the 
Duralar lines sharp and clear eliminating the 
need for costly re-drawing. 


139 NON-MELTABLE MASTIC WATERSTOP 


Sika Chemical Corporation—A catalog is of- 
fered on Igas Joint Sealer, to seal joints and 
cracks between concrete masonry and steel 
durably. It is for use in basement, reservoirs, 
swimming pools, tanks and tunnels and park- 
ing decks. It also may be used for flexible 
watertight membrane coating. The brochure 
includes joint design details. 


140 OILLESS SELF-LUBRICATING BEARINGS 


Spadone-Alfa Corp.—This literature describes 
Metaline Oilless Self Lubricating Bronze Bush- 
ings and Wear Plates for Industrial and Me- 
chanical applications. Exclusive pre-molded 
lubricant assures dependable service under 
heavy load, high temperature, submerged and 
corrosive conditions. They are custom made 
in a wide variety of bronze alloys to meet the 
specific duty and application 
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TECHNICAL 


FOR ENGINEERS 
TEACHERS - STUDENTS 
TECH. WORKERS 


LOOSELEAF POCKET SIZE BOOKS $4,250. 


Printed on loose leaf, 6 hole, 6%’ x 3%” 
bond paper, each book contains about 140 
pages of technical data, — nsed, accurate, 
essential for engineer, technical worker, 
student, business man. 


Mech’! Drawing 
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Write for FREE catalog (2000 listings). See 
how helpful LEFAX can be to you. Send $1.25 
book, or $6 for any five books to LEFAX. 
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Electrician's Data 
Builder's Data 
Air Conditioning 





HIGHWAY SURVEYING TABLES: 
The tables include: Functions of a One- 
Degree Curve; Spiral Curve Tables; 
Short Radius Curves; Angular Deflec- 
tions; Natural Sines; Tangents; Co- 
tangents; Cosines; Versed Sines; Ex- 
terior Secanes; Functions of Numbers 
(0.10 to 1,000); Earthwork Tables; 
Grades and Grade Angles, etc. 190 pages 
complete in Binder $3.25. 
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FORNEY 


JOB-SITE CONCRETE 
TESTER FT 20-E 


* CONFORMS TO 
ASTM STANDARDS 

* OPERATES ELECTRICALLY 
OR MANUALLY 
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¢ PERMANENTLY MOUNTED 
ELECTRIC PUMP 

¢ 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, INC. 
TESTER DIVISION + BOX 310 
NEW CASTLE, PA., U.S.A. 
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141 OPEN FLOORING 


Blaw-Knox Co.—Safety, visibility, permanence, 
and easy maintenance are just a few advan- 
tages of open flooring for industrial and 
public works applications that are described in 
this 8-page booklet. The literature illustrates 
the use of open flooring, or electroforged 
grating, in many industries, including steel, 
power railroad, paper, chemical, truck and 
automobile, food petroleum, aircraft, coal, 
and shipbuilding. In addition, the catalog fea- 
tures grating applications in sidewalks, locks 
and dams, and sewage treatment plants. 


142 OPTICAL PLUMMET 


Warren-Knight Co.—The Warren-Knight Op- 
tical Plummet, known as the Tele-Plumb, is 
exclusive in that it is fastened to the end of 
the Transit or Transit-Level telescope and the 
sight to the tack beneath the instrument is 
made with the full power of the main tele- 
scope. The Tele-Plumb pamphlet gives com- 
plete information on this optical plummet 
which saves time in setting up accurately and 
without the use of a Plumb Bob. The Tele- 
Plumb is attached permanently and the in- 
strument can be used for regular service 
without removing the Tele-Plumb. 


143 PACKAGE SEWAGE TREATMENT 
PLANTS 


Walker Process Equipment  inc.—Sparjair 
units range in capacities from 50 to 5000 pop. 
equiv. to offer complete treatment plants for 
housing development, motels, shopping cen- 
ters, etc. This package type plant produces a 
clear, nuisance free effluent through the con- 
tact stabilization process. Theory, operation, 
design factors, specifications and details are 
covered in bulletin 19-S-94. 


144 PARSHALL MEASURING FLUMES 


Thompson Pipe & Steel Company—Catalog 
B-31-C contains information on Parshall Meas- 
uring Flumes, which are widely used by irri- 
gation companies, farmers, cities and indus- 
tries. All steel construction assures accuracy 
within 2%. They are available in sizes for 0.1 
to 1340.0 cu ft per second. Free-flow dis- 
charge tables, sizes, capacities and weights 
are included. 


145 PAVING HANDBOOK 


American Bitumuls & Asphait Co.—The latest 
edition of the Bitumuls Paving Handbook cov- 
ers a wealth of practical data on paving 
methods and materials. These include road 
and airport paving specifications and con- 
struction details, complete tabular data on 
asphaltic binder applications and aggregate 
requirements, with condensed Asphalt Insti- 
tute specifications. Also, there is data on 
Laykold compounded asphalts for flooring, 
tennis courts, and protective coatings. 


146 PAYHAULER 


International Harvester Company—A 4-page 
brochure is offered on the Payhauler 19 and 
27-ton models. Its features include revolution- 
ary rock-ribbed bodies, 30% less body dead- 
weight; 14% faster haul speeds when horse- 
power pays off and new 375 and 250-hp diesel 
engines. 


147 PAYSCRAPER 


International Harvester Company—A 24-page 
booklet is offered on the 295 Payscraper. 
Some of its features include rack-pinion steer- 
ing system with tandem pumps that deliver 
equal steering response through the full course 
of any turn; the 295 gives a new job-proved 
375-hp turbocharged diesel; and the payscrap- 
er pairs perfectly with any single engine 
pusher within the 131l-in. cut. On the fill it’s 
the tapered bowl, positive ejection 98-in. apron 
opening and no front bowl cross member that 
combine to pour out payloads in record time. 
Also available is a booklet on the 495 Pay- 
scraper and 495 Paywagon. 


148 PILE DRIVING 


Cc. L. Guild Construction Co., Inc.—An 8-page 
brochure, with action photographs and pic- 
tures of recently completed structures resting 
on Cobi Piles is available. It includes a de- 
tailed brief on piles and pile driving, with 
special attention to methods and specifica- 
tions for installation of Cobi Cast-in-Place 
Concrete Piles. 








KOH-I-NOOR 


PRECISION MATCHED 
INSTRUMENTS 


Koh-I-Noor offers draftsmen an impertant 
new dimension in a comprehensive line of 
instruments and accessories meticulously 
matched to provide new high levels of pro- 
fessional performance, efficiency and con- 
venience. 
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RAPIDOGRAPH 
TECHNICAL 
FOUNTAIN PENS 


In 7 “color-coded” preci- 
sion line widths: 00, 0, 1, 
2, 2%, 3, 4. Uses India (or 
regular) ink for ruling, let- 
tering, tracing or writing 
with equal facility. 


MODEL NO. 3065: A new 
model with 7 interchange- 
able drawing point sections, 
each color-coded to indicate 
a different line width. Best 
buy for the professional who 
requires frequent change of 
line widths. Each drawing 
point section complete with 
airtight refillable ink car- 
tridge. Interchange is ac- 
complished quickly, cleanly. 
Comes in handy desk top 
container. 


MODEL NO. 3060: The regu- 

lar Koh-1-Noor Rapidograph 

“Technical” Fountain Pen 

with self-contained auto- 

matic filling system, and 

pocket clip is a standard 
No. drafting room tool. 


Two Koh-4-Noor products designed to work 
together ... . for greater efficiency! w 
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VPwISRGATIWG COMPACT ORS 


ESSICK VR-72 VIBRATING COMPACTOR 
COLTON-RIVERSIDE FREEWAY—CALIFORNIA 


SAVED $2,400 PER MONTH IN RENTAL 
CUT COMPACTION COST..... 
oe FROM 9¢ TO 2'2¢ PER YARD 


E. L. Yeager Co., Altfillisch Const. Co., and Lowe and 
Watson (Joint Venture) “On the Colton-Riverside Free- 
way, compaction requirements were 90% of California AA- 
SHO on fill material made up of silty clay with occasional 
sand strata. We had been compacting 12,000 yards per 9 
hour day for as high as 9¢ per yard with both a 75 ton and 
a 50 ton pneumatic tired roller, and two 5 x 5 sheepsfoot 
rollers pulled by D-8 Cats. 

“We replaced the pneumatic rollers, sheepsfoot rollers and 
a D-8 with the Essick 72” VR-72-T Vibrating Compactor 
and compacted 8,000 cubic yards in a 9 hour day with the 
single roller, and cut our compaction cost to as low as 214¢ 
per yard. We saved $2,400 per month in rental alone and 
were able to meet or better the 90% specs in one pass*. 
HIGH-FREQUENCY VIBRATION 

“With our previous equipment, moisture had to be 11 - 12% 
or we did not meet some of the compaction tests. With the 
Essick VR-72, moisture content was not critical as we met 
the specs with moisture as little as 6 - 7%. The Essick VR-72 
Vibrating Compactor was a big help in making this a profit- 
able job for us.” 

ESSICK HIGH-FREQUENCY VIBRATING COMPACTORS ARE CUTTING THOU- 
SANDS OF DOLLARS DAILY FROM CONTRACTORS’ COSTS! ASK FOR PROOF. 
SEE YOUR ESSICK DEALER NOW FOR A DEMONSTRATION 


materials, asphalt, and trenches 


ALSO 14 MODELS OF TANDEM ROLLERS FROM 1/2 TO 14 TONS 


ESSICK MANUFACTURING COMPANY 


1950 Santa Fe Avenue 850 Woodruff Lane 
Los Angeles 21, California Elizabeth, New Jersey 
Affiliated with THE T.L. SMITH CO., Milwaukee, Wisconsin 
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149 PILES 


Raymond International tnc.—Standard and 
step-tapered piles are described in Catalog 
8-60 which also includes information on the 
scope of Raymond's activities covering every 
recognized type of pile foundation. Domestic 
operations include harbor and _ waterfront 
construction, and cement-mortar lining of 
pipelines in place. Raymond’s services abroad 
also include all types of general construction 


150 PIPE PILES, CAISSONS AND PILE 
SHELLS 


Armco Drainage & Metal Products, Inc.—Pipe 
piles, caissons and Hel-Cor pile shells are de- 
scribed in a catalog dealing with uses of these 
products in various industries and structures 
Typical applications are illustrated with tables, 
specifications, ordering data and a section on 
end closures. Basic steps in mandrel-driving 
Hel-Cor pile shells are shown 


151. PNEUMATIC-TIRE ROLLER 


The Galion tron Works & Mfg. Co.—Bulletin 
No. 434 gives complete information and speci- 
fications on the Galion 12-ton, 9-wheel pneu- 
matic-tire roller. Illustrations clearly explain 
the exclusive Equamatic front end construc- 
tion of the roller. This construction is claimed 
to provide, through the automatic equalizing 
action of triple king pins, utmost operating 
stability and balance for the roller when 
working over uneven and sloping ground 


152 POCKET TRANSIT 


William Ainsworth & Sons, Inc.—Informa- 
tion is available on the Brunton Pocket 
Transit, which is widely used for reconnais- 
sance and preliminary surveying on the 
surface and underground, for taking topogra- 
phy, and for geological field work. In addi- 
tion to taking horizontal and vertical angles, 
it may be used as a prismatic compass, level, 
clinometer, plumb or alidade. Essentially the 
transit is a magnetic needle set in an accu- 
rately graduated circle in a case which opens 
into a versatile sighting arrangement. A level 
is attached to a vernier for reading vertical 
angles. 


153 POINT TO POINT 
TELECOMMUNICATIONS 


Marconi'’s Wireless Telegraph Co. Ltd.—Pub- 
lished three times yearly, ‘‘Point to Point Tele- 
communications” is designed to interpret 
trends and techniques in telecommunications 
for the benefit of the user and for the practi- 
cal systems planning engineer. It deals with 
the more practical aspects of communications 
and in particular point-to-point fixed serv- 
ices 


154 POZZOLITH, MASTERPLATE AND 
EMBECO 


The Master Builders Company—Two 1960 cat- 
alogs, one general and the other industrial, 
contain performance data and guide specifica- 
tions for Master Builders products for the 
improvement of concrete and mortar. Some 
of the products included in these booklets are 
Pozzolith, for the positive control of concrete 
quality; Masterplate, for longer-lasting con- 
crete floors; Embeco, for non-shrink grout, 
concrete and mortar; and Omicron Mor- 
tarproofing, for control of mortar qualities 


155 PRECAST CONCRETE BRIDGE 
MEMBERS—AMDEK 


American-Marietta Co.—An 8-page folder 
shows how Amdek prestressed, pretensioned 
concrete spans revolutionize bridge construc- 
tion methods. It also illustrates skew beam 
tests, load distribution tests and tests to de- 
struction being conducted in independent lab- 
oratories 


156 PRECAST MEMBERS 


Stressteel Corporation—A brochure is offered 
which describes the construction innovations 
employed in the Medical Research Building 
of the University of Pennsylvania in Phila- 
delphia. It shows how factory precast, rein- 
forced and prestressed concrete members were 
tied together with high strength prestressing 
bars to form a rigid frame in this multi-story 
structure. The literature is well illustrated 
with detail photos. 
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157 PRECAST TRUSSES e ) 
Stressteel Corporation—This bulletin describes | 

the challenging new application of precast, 

prestressed concrete truss segments in the 


cantilever construction of the Zaza River 
Bridge in Cuba. The unique method of cast- 
ing the trusses as separate panels and the 
erection procedure by which they were as- | 


sembled with high strength steel bars are 
described in detail. Information concerning 


the saving in time, labor and material by . . ge . 
using the cantilever construction is given. | [A Permit simplified designs 
158 PRE-ENGINEERED SECTIONAL BELT 


CONVEYOR . : 
Stephens-Adamson Mfg. Co.—Bulletin 458 is ihe [A Cut construction costs 


offered on the new Pre-Engineered Sectional 
Belt Conveyor. It features comprehensive tech- 
nical data, pre-engineering advantages and an 
exploded view of the Sectional Belt Conveyor 
with all the quality components called-out. 


LX Eliminate maintenance 


159 PRESIDENTE CORE DRILL 


Acker Drill Company, tnc.—Bulletin 31 de- ” 
scribes and illustrates the new Presidente 

Core Drill. Available in two models, skid — a es 
mounted or truck mounted, it can be inde- | . , [A L ff f f 
pendently powered with diesel or gasoline en- “ uy Ow coe icient i) riction 
gine or power take-off from a truck pee. 


160 PRESTRESSED CONCRETE 


Rockwin Prestressed Concrete Corporation— 
Given a prime location with a commanding 
view on the edge of a precipice, how could a 
22-unit apartment house be built economically 
and without destroying the site’s natural 
charm? Literature is available on how this 
puzzler was solved with prestressed long span 
girders and cantilevered prestressed double 
tees. Illustrations are included 


161 PRESTRESSED CONCRETE PILES 

Raymond International Inc.—Catalog CP-3 de- 

scribes and illustrates Raymond cylinder piles 

of prestressed concrete. Information is given 

on the merits of prestressed concrete piles for 

foundations of bridges, waterfront and off 

shore structures. Shown are many examples of 

Stallations 2 s s signs. * * . 

ee Hae See eee Lubrite offers positive assurance of self lubricating security in 


162 PRESTRESSED CONCRETE TANKS all installations where expansion, contraction and/or rotation 


The Preload Co., Inc.—‘‘The Design of Preload are factors. 
Tanks”, Bulletin T-19 is a completely illus- 


trated 8-page booklet describing the design 

calculations for a prestressed concrete tank. | } 
Complete formulas are given for floor, wall, 

dome and dome ring design. — -” 
163 PRESTRESSED CONCRETE TANKS | 

The Preload Co., Inc.—‘‘Preload Prestressed 

Concrete Tanks,’’ Bulletin T-22, is a well illus- | 


trated, 4-page booklet describing the history 
of prestressed tanks, design requirements, con- 
struction, walls, and floors. Also available is 3 BASIC LUBRITE ASSEMBLIES FROM MANY AVAILABLE 


a 4-page brochure, T-23, which is entitled ‘ 
J. i NOTION 














“Prestressed Concrete.’’ This bulletin tells of 
a 2,000,000 gal elevated water tank in Tyler, 
Texas. oeruect on 
SOLE PLATE SOLE PLATE - 


164 PRICE LIST = 
= A ePANMED 

Warren-Knight Co.—A new Price List of War- | perro LUBRITED ' BUSHING. 

ren-Knight Transits and Levels together with LueaiTe , SURFACES wZ 

a replacement parts price list of accessories, | = -_: RADIALUBE [ 


etc., including prices on miscellaneous instru- 5] t 
A ec ~ ~ \GASE PLATE 
; [ 





























ments, special instruments such as Precision . \- a 
Clinometers, Precision Quadrant Levels, Cloud Pot 
Height Clinometers, Three-Arm Protractors, 
complete with schedule of rental rates and 
conditions, is now available for free distribu- 


aes SEND FOR THIS IMPORTANT AND VALUABLE LITERATURE — 


165 PROCESS EQUIPMENT Manual No. 55 contains complete information, technical data and 
Graver Tank & Mfg. Co.—Information is avail- specifications about Lubrite Expansion Plates and Bushings for 
able on Process Equipment such as: auto- bridges, buildings, refineries, atomic energy and chemical pro- 


claves, stills, sterilizers, fermenters, kettles, i 

pots, ladles, digesters, boiler breechings, cessing equipment epplications. 

Stacks, absorbers, spraydryers, towers and 

—— panera - ge eoeeen. ~~ com- Manual No. 56 covers Lubrite bushings, bearings and washers 
S equipped to handle any problem in- 

vie Ge tbeeaion of lewelied sless. for use in machinery, industrial equipment, hydro-electric projects, 

stainless, stainless-clad, nickle-clad, Monel, missile and atomic energy and high temperature applications. 

Hastelloy, aluminum, zirconium and titanium. 


166 PROGRESS REPORT ON INTERSTATE 


ns - LUBRITE DIVISION 


Bethlehem Steel Company—A 16-page report 


with brief summaries and photographs with MERRIMAN BROS INC 
| "9 ® 


captions of Interstate Highway progress in 
Ohio, Texas, Massachusetts, West Virginia, | 
Michigan, and Pennsylvania is offered. 193 Amory Street, Boston 30, Mass. 
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167 PROJECTOR-PRINTER 


Keuffel & Esser Co.—The Kecofax Projector- 
Printer, an electrostatic system capable of 
making prints from 8% by 11 to 34 by 48 in 
from miniature negatives, is described in a 
4-page bulletin. Entitled “A 34 by 48-Inch 
Print in 40 Seconds!"’, it points out that Ke- 
cofax is the first machine to break the 24-in 
print size barrier—-the limit for previous 
equipment of this type. Operation of the unit 
is completely automatic, the catalog says, and 
a finished print is produced in 40 seconds 


168 PROPELLER METERS 


Measure-Rite Incorporated—Bulletin No. MR- 
105 gives information on propeller meters for 
the measurement of liquids. Free-flow design 
is a refinement of the basic propeller opera- 
tion for low restriction of flow, minimizing 
loss of head. Illustration and specifications 
are included 


169 RAILINGS 


Tubular Products, Inc.—This new catalog, fea- 
turing welded and fitted tubular railing, also 
provides basic engineering data and standards 
for railing design. One of the several unique 
features is a pictorial check of railing fittings 
which provides immediate identity and fast 
selection for any type railing application. An- 
other section gives complete cesign details 
for welded and fitted railings for incorpora- 
tion in drawings and specifications 


170 REFLECTING CONCRETE CURBING 


Universal Atlas Cement, Div. of U.S. Steel— 
A 12-page catalog describes the use of Atlas 
White portland cement in constructing re- 
flecting curbing and traffic markers for high- 
ways, roads and streets. It includes installa- 
tion details and drawings 


171 REFLECTOR ANTENNAS 


Blaw-Knox Company—Reflector antennas 
specially designed and fabricated for celestial 
study, missile and satellite tracking, and radar 
control, are highlighted in a 12-page booklet, 
No. 2556. It illustrates equatorially mounted, 
aximuth elevation, and stationary type an- 
tennas, and outlines specifications for some 
of these units 


172 REINFORCED CONCRETE PIPE—HI-HED 


American-Marietta Company—A pamphlet 
containing many photos showing how ellipti- 
cal Hi-Hed Reinforced Concrete Pipe saves 
trench width in congested areas and has up to 
50 greater strength than its round pipe 
equivalent. Includes charts on headwall de- 
tails, physical characteristics and hydraulic 
properties and discharge graphs. Also folder 
on elliptical Inner Circles Pipe illustrating 
quick passage of pipe through pipe under- 
ground without disruption of surface traffic 


173 ROLLING DOORS 


The Kinnear Mfg. Co.—According to this 36- 
page booklet, these rolling doors meet nine 
major requirements: ‘“‘Registered"’ life exten- 


sion; quick, easy operation; space Saving; 
greater durability; fire protection; maximum 
safety; general protection; neat appearance; 
and economical installation. Steel rolling serv- 
ice doors, steel rolling fire doors, and bifold 
doors are a few of the rolling doors discussed 
in the catalog. Also included are specifica- 
tions, photographs, and an index to door 
types 


174 ROOF STRUCTURES 


Fluor Products Company—Glued Laminated 
Arches, Bowstring Trusses and Lamella Roofs 
are discussed in this 8-page catalog. Illustra- 
tions are included. The Douglas Fir Cross 
Arms data book is also available. 


175 RUBBER SEAT BUTTERFLY VALVES 


Henry Pratt Company—Bulletin 10AV com- 
pletely describes a new line of Rubber Seat 
Butterfly Valves called the Monoflange Mark 
11. The catalog contains all necessary infor- 
mation for ordering or specifying, including 
certified dimensional drawings. Water and 
gas flow data and complete prices are in- 
cluded 


176 SANDHOG EQUIPMENT 


Mayo Tunnel and Mine Equipment—Colorful 
Bulletin #23 illustrates and describes tunnel 
shields, tunnel cars, medical locks, air locks 
and other sandhog equipment 


177 SCOPE IN METAL CONSTRUCTION 


Pittsburgh-Des Moines Steel Co.—A 36-page 
General Brochure describes the capabilities 
and diversities of PDM Metal Construction 
The facts presented serve as a useful measure 
of the highly developed knowledge and crafts- 
manship of the company in engineering, re- 
search, fabrication and construction of steel, 
stainless steel, stainless clad steel, alloy and 
aluminum 


178 SCREED ATTACHMENT 


Blaw-Knox Company—A screed attachment 
for concrete paving spreaders that eliminates 
the need for an extra finisher is described in 
Bulletin SD-125. The literature details one 
particular job on which the Model 5M attach- 
ment was used to increase production consid- 
erably, and reduce maintenance and related 
costs $1,000 per month. The new unit also 
eliminates tears in concrete and requires only 
a single screw adjustment for making the 
crown 


179 SEALING COMPOUNDS PROPOSED 
SPECIFICATION 


Thiokol Chemical Corp.—The 8-page authorized 
reprint of the copyrighted ASTM Bulletin No 
242, December, 1959 covers performance prop- 
erties of polysulfide base sealing compounds, 
or equivalent, including curing agents, for use 
in sealing, caulking or glazing applications 
in buildings. Handling properties, specifica- 
tion requirements, and methods and evaluation 
of testing are included 


MORETRENCH WELLPOINT 
SYSTEM 


Guarantees Dry Digging 


NYlTe Mico] am Gel fel (ele) 


MORETRENCH CORPORATION 


World’s Oldest, Largest and Most 
Experienced Predrainage Organization 


Main Office & Plant: Rockaway, N. J. 


Chicago, Ill , 


ampa, Fla.; Houston, Tex., 
Hackensack, N. J. 





180 SELF LEVELING LEVEL 


Umeco Optical Division—Information is avail- 
able on a fully-automatic, self-leveling level. 
the Model AL-2. A revolutionary compensator 
automatically levels the line of sight accu- 
rately and maintains a true horizontal. Tubu- 
lar level and tilting screw are entirely elimi- 
nated. Field tests have proven that substan- 
tial savings in time are possible with this 
automatic feature 


181  SELF-LUBRICATING BEARINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 56 is a 24 page book filled with complete 
information, technical data, and _ specifica- 
tions about Lubrite self-lubricating bushings, 
bearings, and washers for industrial equip- 
ment, machinery. Hydro-electric, high tem- 
perature, missile and atomic applications. Lub- 
rite bearings are completely self-lubricating 
and do not require periodic maintenance or 
servicing. Ideal where ordinary lubrication is 
objectionable, neglected, expensive to maintain 
or for inaccessible bearings 


182 SELF-LUBRICATING EXPANSION 
PLATES 


Spadone-Alfa Corp.—Literature providing com- 
plete information covering Metaline oilless 
self-lubricating expansion plates and bridge 
bushings; also, Metaline bearings for under- 
water installations as found in dam and hy- 
dro-electric projects. Metaline products fully 
meet all federal and state requirements cov- 
ering this type of material. This exclusive 
lubricant assures long, dependable service in 
heavy load, high temperature, submerged and 
corrosive applications 


183 SEWAGE LIFT STATION 


Smith & Loveless—This complete engineering 
data manual features color bulletins on the 
sewage pump station and the company’s com- 
plete line of pneumatic ejector sewage lift 
stations. The manual includes design draw- 
ings, operation characteristics, installation 
instructions, selection charts and complete 
data on lift stations 


184 SEWAGE PUMPING STATIONS 


Zimmer & Francescon—A new color bulletin 
and technical data sheets giving complete 
specifications and drawings are now available 
on a complete line of prefabricated pumping 
stations for use wherever it is necessary to 
pump sewage or storm water. The stations 
hold on-the-job expenses to a minimum re- 
sulting in overall project economy. Users from 
coast to coast include municipalities, housing 
projects, sanitary districts, resorts, shopping 
centers, industrial parks and military installa- 
tions. 


185 SEWAGE REGULATORS 


Brown & Brown, Inc—manufacture a line of 
float controlled quadrant gates, in 37 sizes, 
to automatically control the diversion of sani- 
tary flows from combined sewers to inter- 
ceptors. Such automatic gates may be actu- 
ated either from head or tailwaters or dually 
from two sources. Bulletin 81A contains ca- 
pacity and dimension charts. 


186 SIDEBOOMS 


International Harvester Company—An 8-page 
booklet has been published on capacity-boost- 
ing sidebooms for the 134-hp. TD-20 crawler 
It contains specifications and _ illustrations 
Also available is literature on the SBI-150 
Sideboom 


Please give your complete address. 


187 SIMPLE-SPAN BEAM 


John A. Roebling’s Sons Division The Colorado 
Fuel & tron Corp.—Engineering Bulletin PC- 
946 is entitled ‘“‘Design Procedure for a Sim- 
ple-Span Prestressed Concrete Beam’’. Its con- 
tents are based on ACI-ASCE Committee 323 
report ‘‘Tentative Recommendations for Pre- 
stressed Concrete.’’ It is an excellent guide for 
engineers designing prestressed concrete mem- 
bers. 
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188 SKID-SHOVEL 


International Harvester Company—Two 16- 
page booklets are offered on the 4-in-1 Skid- 
Shovel, which is 4 prime construction units 
—a bulldozer, scraper, skid-shovel and clam- 
Shell. Basically, it consists of a super-strong, 
2-segment bucket which cen be positioned four 
ways. Each of the four ‘‘machine selector’’ set- 
tings forms an efficient, specialized piece of 
equipment. Change-over from one unit to an- 
other takes only a second or two. 


189 SLURRY SEAL 


American Bitumuls & Asphalt Co.—‘‘Bitumuls 
Slurry Seal’’ is an operation which consists 
of mixing the aggregates with Bitumuls and 
water to a slurry consistency in a transit 
mixer, and spreading over the pavement by a 
specially constructed squeegee type spreader- 
box. The action of the squeegee forces the 
Slurry into the fine cracks of a weathered 
but still sound surface of an old asphalt pave- 
ment, thereby reducing expensive maintenance 
patch construction to a minimum. 


190 SMALL TANDEM ROLLERS 


The Galion tron Works & Mfg. Co.—The op- 
erating and construction features of 3 to 5-ton 
and 4 to 6-ton variable weight tandem rollers 
are fully described and illustrated in Bulletin 
No. 435. Also included is a pneumatic-tire tow- 
ing attachment for the 3-5-ton size roller, 
which permits the roller to be towed from 
job to job by any truck. The 4-6-ton tandem 
roller comes equipped with a set of retractable 
towing wheels which are hydraulically low- 
ered into towing position whenever it is de- 
sired to move the roller to another location. 


O\ STAINLESS STEEL 


Well Casing to meet 
every Soil Condition 


191 SOIL COMPACTION 


Vibroflotation Foundation Co.—Available is a 
booklet entitled ‘‘Soil Compaction by Vibroflo- 
tation” which describes the soil consolidation 
and engineering services of the Vibroflotation 
Foundation Co. The booklet illustrates the 
compaction of 8 to 10-ft cylinders of sandy 
soil to provide a firm foundation of sand for 
any type of structure. To make sure of com- 
plete coverage in a given area, these cylinders 
are overlapped according to a predetermined 
pattern under individual loadings or under en- 
tire building areas. 


192 SOIL TESTING DEVICE 


Charles R. Watts Co.—Full information is of- 
fered on the Washington Dens-O-Meter, de- 
veloped by soils engineers of the Department 
of Highway, State of Washington. Now in use 
throughout the world for making field den- 
sity and moisture tests in a wide range of 
soils, it is accurate and fast in small or large 
holes up to 4% cu ft—3 ft deep in fine, coarse, 
granular base and gravels. 


193 SOLAR EPHEMERIS AND 
POLARIS TABLES 


Cc. L. Berger & Sons, Inc.—The 1960 Edition 
of Solar Ephemeris and Polaris Tables con- 
sisting of 88 pages of valuable information 
is available. The price is 35 cents. 

N. B. There is a charge for this book. Make 
checks payable to C. L. Berger & Sons, Inc. 


PLEASE PRINT NAME CLEARLY 


194 SPECIAL PURPOSE INSTRUMENTS 


Warren-Knight Co.—Folder SP illustrating and 
describing the company’s special purpose in- 
struments including Sight Clinometers, Pre- 
cision Vernier Clinometers, Precision 3-arm 
Protractors, 15-deg Precision Quadrant Levels, 
180-deg Variable Setting Clinometers, 110-deg 
Precision Quadrant Levels, Precise Mounted 
Levels and Precise Prismatic Reading Levels, is 
now available. The bulletin also includes in- 
formation pertaining to mounted and un- 
mounted level vials with illustrations of three 
frame types, with dimensions, sensitivities 
and prices 


195 SPEED REDUCERS 


The Earle Gear and Machinery Company—A 
sixteen-page illustrated catalog, describing 
speed reducers as applied to operating ma- 
chinery, particularly bridge machinery, is 
available. Outlined are specifications, service 
factors, horsepower ratings and dimensions 
of the particular units illustrated. Gasoline 
power units are also dealt with in a com- 
pact, easy-to-read form. Photographs are 
shown of actual installations with miniature 
blueprints included. 


196 SPLIT-SECOND FASTENING METHOD 


Nelson Stud Welding Div., Gregory Industries, 
Inc.—‘‘Nelson Stud Welding in Construction” 
illustrates the major cost-saving applications 
of this split-second method of fastening to 
steel or aluminum and describes the process. 
Applications included are: field-assembled 
sandwich walls, single skin metal roofing and 
siding, shear connectors for composite con- 
struction and concrete anchors. 





IN SERVICE WORLD-WIDE | USED BY U.S. ARMY ENGINEERS 


SURVEY 


U.S. NAVY * COAST GUARD 


from 6” to 36” diameter and 4 different 
perforations to meet your special requirements. 
For a permanent, trouble free well put down 
Thompson Stainless Steel Casing. 








Parshall Measuring Flume 


Accurate to .02 regardless of 

stream velocity, self cleaning, 

easily read, approved by State 

Engineers. 6” to 12’ throat widths galvanized or 
black. Ideal for water and sewage control. 








downstream, assures equitable dis- 

5 tribution 24 hours a day...en- 

tirely self operating ...no gate keeper necessary. 

Prevents costly washouts and flood damage. Prov- 

en in USA, Europe and Africa. Write for full 

information... there may be an automatic gate 
near, for your inspection. 

Ask for catalog on 
Well Parshall 
Casing Measuring Flumes 


Custom Automatic 
Fabrication Water Control Gates 


THOMPSON PIPE & STEEL CO. 


3017 Larimer Street Denver 1, Colorado 


TP 9-6 
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DEPTH RECORDER 


ES 130 AF... 
ACCURACY + ¥% OF 1% 


ES 130 STANDARD... 
ACCURACY + 2% 


BLUDWORTH MARINE’S 

famous all-purpose 

model, used world-wide 

by shipyards, salvage and dredging opera- 

tors, conservation and port authorities. Narrow Beam 
single transducer, 3 types . . . four scale ranges 0/65 
feet, 60/125 feet, 120/185 feet and 180/245 feet. Com- 
pletely portable, weighs less than 40 Ibs. Overall dimen- 
sions: 1554” x 1614” x 834”. Operates on 6 or 12 volts 
D.C. or 115 volts A.C. Base price (ES 130) $1175. 


Write for brochure on Bludworth Marine electronic equipment, 
also name and address of dealer nearest you. All prices f.o.b. N. Y. 


KEARFOTT oivision 
GENERAL PRECISION we. 


LITTLE FALLS, NEW JERSEY 
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197 STEEL 


Valley Structural Steel Company— 
booklet entitled Build Better 
sections on famous steel- 
teel versus concrete in 
buildings, famous Mid- 
Western steel structures, fabricated steel for 
trig ses and steel erection § services 
also contained in this bro- 


Mississippi 
Thi 28-page 
with Steel” include 
framed tructure 
Manhattan high-rise 


nau 


Return the coupon today! 


198 STEEL CONSTRUCTION AND 
FIELD SERVICES 


Consolidated industries, Inc.—Pictured 
cribed in this 2-color, 12-page brochure 
ire many of the notable steel construction and 
field erection projects completed by the com- 
pany during its century of experience—bridees 
building penstocks, storage tanks, and a di- 
custom structures. Other services 
the construction divisions include 
installation and industrial main- 


Yuba 


ind de 


199 STEEL GRANDSTANDS 


Pittsburgh-Des Moines Steel Company—A 4- 
page illustrated folder thoroughly describes 
construction design factors seat spacing, 
aisle width, specification check points and 
over-all advantages of these permanent stands 
for outdoor seating. Formulas for calculating 
eaing capacities are provided, and capacity 
tables. Types of stands pictured include school, 
racetrack, baseball and fairground structures 
Unit construction and adaptability are fea- 
tures of PDM Steel Grandstands 


WALHER PROCE 


Details and preliminary plans 
are available to Consulting En- 
gineers and their Architects, con- 
cerned with the design of small 
communities, subdivisions, institu- 
tions, schools, etc. 


SPARJAIR Unit installed at a large Florida 
motel to handle 25,000 gpd combined sani- 
tary and restaurant wastes. Note proximity 
of plant to motor court. Odor-free operation 
eliminates need of isolating plant. 


WALKER PROCESS EQUIPMENT INC. 


pilings, 
connections, 
plates 
The section on high-strength steels covers ten- 
sile 
test 
cold-forming 
strength 

Structural 
the 
cation A-440 


200 STEEL GRATING AND STAIR TREADS 


Works 
Story of Kerrigan 
engineering data on welded steel 
Fabrication, testing meth- 
photos are included 


Co.—Revised 16-page 
catalog contains 


Kerrigan tron 
Picture 
complete 
grating and treads 
ods and installation 


201 STEEL MILL LOADER 


The Eimco Corporation—A new brochure, No 
L-1106, outlining the many uses and features 
of the various special Steel Mill Loaders is 
now available. Specification highlights of the 
115 Excavator, 133 and 136 Special Steel Mill 
Front End Loaders and other units, are given 
and on-the-spot photographs show the units in 
use in steel mills all over the world 


202 STEEL PRODUCTS 


The Colorado Fuel and tron Corporation—This 
28-page brochure ‘blueprints’ the principal 
steel components, tools and materials that 
the company manufactures for the construc- 
tion industry. Some of the tools described 
include grader blades and cutting edges, 
grinding rods and wire rope and slings. Con- 
truction materials include fabricated steel 
plate structurals, nails and staples, reinforcing 
bars and tie wire. Illustrations are also con- 
tained in the booklet 


203 STEEL PRODUCTS FOR CONSTRUCTION 


specifica- 
available 
steel 
piling 
steel 
Plate 


Company—Complete 
products are 


Inland Steel 
tions on construction 
Included are wide flange beams, sheet 
bearing piles, wall armor tees, 
Standard structural shapes, 
sub-purlins and 4-Way Safety 


chemical composition, bend 
fabricating practice for 
typical properties of high- 
including High-Strength 
Hi-Man 440, which meets 
the new ASTM Specifi- 


requirements, 
requirements, 
and 
steels, 
Steel 
requirements of 


PACKAGE PLANTS 


UNIT DESIGNS FOR SMALL SEWAGE TREATMENT PLANTS 
SIMPLE OPERATION — 90% automatic 
ODOR FREE —no septic or stale operations 
ADAPTABLE — concrete or steel tank construction 


204 STEEL RESERVOIRS AND STANDPIPES 


Chicago Bridge & Iron Company—A new 24- 
page brochure describes Horton steel reser- 
voirs and standpipes. Liberally illustrated with 
structures of all styles and capacities, the 
booklet includes dimensional data on all sizes. 


205 STRATAGRAPH 


Edo Corp.—An illustrated brochure describes 
the Model 400 Stratagraph, strata penetrating 
sonar which records, with sharp definition 
and complete accuracy, formations underlying 
rivers, lakes and other relatively shallow bod- 
ies of water. Sediment, intermediate layers, 
bed rock and faults are readily distinguished 
and pictorially shown on permanent chart. The 
brochure illustrates equipment and typical re- 
cordings 


206 STREET LIGHTING GUIDE 


Kerrigan tron Works Co.—A 20-page guide 
to planning and promoting street lighting pro- 
grams is offered. Entitled “A Bright City Is a 
Safe City,’ it contains information on plan- 
ning, specific aids, such as_ discernment 
methods, glare, light distributions, mounting 
heights and traffic volume charts. It illus- 
trates and describes relighting of specific 
cities and towns 


207 STRUCTURAL BEARING BOLTS 


Automatic Nut Co., Inc.—Engineering data and 
descriptive literature are available to archi- 
tects, engineers, contractors, and fabricators 
on High Tensile Structural Bearing Bolts 
with Interrupted Ribs used in conjunction with 
Anco lock nuts; no torquing is required. Also 
available is literature on Anco self-locking 
hex nuts. 














SPARJAIR UNIT — Nested Contact Sta- 
bilization Plant—an easy to operate, 
low cost, small sewage treatment plant 
that is a model of simplicity. Designed on 
a new but proven principle, the contact 
stabilization process aerates and thor- 
oughly oxidizes all odors in the sewage 
and overcomes previous objections to 
locating a plant near residences, shop- 
ping areas, schools, etc. Raw sewage 
settling tanks and septic digesters are 
eliminated. This plant utilizes a separate 
chamber for complete aerobic digestion 
(42% volatile remaining) of excess 
sludge. 

Simple operation with minimum moving 
parts requires only part time attention. 
Capacities from 50 to 5000 population 
equivalent. 

AEROBURN PLANTS — Package Aerobic 
Digestion; 24-hr. ‘‘Wet Burn'’ Aeration— 


factory @ 
engineering 


laboratories 
offices 


designed for installations where economy 
is a prime factor and clarity of plant 
effluent is not vital. As with SPARJAIR 
units, the operation is odor free and 
practically automatic; with no delicate 
biological balances to achieve and hold. 


Four standard sizes at 50, 100, 150 
and 200 population equivalent. 


SPARJPAC — Package Trickling Filter 
Plants — combines trickling filter and 
‘‘wet burning’ digestion in a two-story, 
compact design to provide best features 
of each type of treatment. SPARJPAC 
plants utilize DOWPAC® trickling filter 
media, developed by The Dow Chemical 
Company. 

Design capacities range from 50 to 
2500 population equivalent. 

(DOWPAC is a registered trademark 
of The Dow Chemical Company). 


AURORA, ILLINOIS 
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208 SUBGRADER & ATTACHMENT 


Blaw-Knox Company—An 8-page bulletin, No 
2652, covering the precision subgrader and a 
2-page sheet, No. SD-124, covering the deep 
cut attachment, are now available. The deep 
cut attachment is designed for air base work 
and offers cutting depth range from 12 to 
24 in.; it is for installation on GB and GC 
models. Other features of the subgrader, 
which excavates through vibration, include: 
two ranges of excavating widths for single 
or dual lane paving, fully adjustable strike- 
off, quick adjustable crown control,  self- 
powered reverse travel, and fingertip hydrau- 
lic depth controls 


Turn to page 138 and order your 
literature. 


209 SURFACE TREATMENTS 


American Bitumuls & Asphalt Co.—‘'Bitumuls 
Surface Treatment Manual” is a two-color, 64- 
page round-up of factual, practical informa- 
tion on all phases of this type of pavement 
maintenance. Of special note is the attention 
given to proper evaluation of pavement dis- 
tress ahead of specifying type of treatment 
The manual is heavy on the ‘‘how-to’’ aspects 
of treatments, from ‘Black Seal’ through 
“Armorcoats.’’ Other features include a 
“Glossary of Terms’ and a section of useful 
tables 


210 SURVEY DEPTH RECORDER 


Edo Corp.—Literature describes and illustrates 
Model 255C Survey Depth Recorder, with 
sample recordings. Precision sonar equipment 
measures depth of water (0-230 fathoms) with 
great accuracy. Compact unit is readily in- 
stalled on all types of survey vessels 


211 SURVEYING INSTRUMENTS 


Cc. L. Berger & Sons, Inc.—A series of descrip- 
tive folders illustrating surveying instruments 
is now available. General characteristics are 
fully described with essential specifications 
for each instrument 


212 SURVEYING INSTRUMENTS 


Fennel Instrument Corp. of America—A low 
priced Optical Plummet Transit and Self- 
Leveling Level, one second and one minute 
theodolites, enclosed and standard A and U 
frame transits, tilting levels, 18-in. levels, con- 
vertible transit levels, and builders levels, are 
covered in a new group of leaflets and a 
catalog folder 


213 SURVEYING INSTRUMENTS 


Ww. & L. &. Gurley—The complete line of 
Gurley surveying and engineering instruments, 
including transits, levels, alidades, are de- 
scribed in the revised edition of Catalog 50. 
Transits described include the Hell Gate Pre- 
cise Transit; Standard Precise Transit; Gurley 
Telescopic Solar Transit; Standard Precise 
Mining Transit; Optoplane Precise Transit for 
industrial use; Optical Plummet Transit. In- 
cluded are cross-sectional drawings of many 
of the transits. 


214 SURVEYING INSTRUMENTS 


Kern Instruments, Inc.—A 32-page brochure 
offers a brief description of the most impor- 
tant instruments manufactured by Kern & Co., 
Ltd., of Aarau, Switzerland. Fully illustrated, 
it acts as an index to the detailed literature 
available on each instrument. Included in the 
brochure are theodolites, levels, self-reducing 
tachometers, alidades, pentagonal prisms and 
many other instruments. 


215 TECHNICAL CATALOG 


F. W. Dodge Corporation—A new 40-page 
catalog of books on architecture, engineering, 
construction and allied subjects is now avail- 
able 


216 TECHNICAL FOUNTAIN PEN 


Koh-I-Noor Pencil Company, inc.—Literature 
is available on the Rapidograph Technical 
Fountain Pen, which has 7 interchangeable 
points for 7 line widths. This model is non- 
clogging and easily cleaned when used with 
either India or regular writing ink for drafting, 
ruling, guide and freehand lettering, tracing, 
writing and commercial art work. 


217 TECHNICAL PAPER 


Clearprint Paper Co.—Some of the products 
contained in this booklet are: Clearprint 1000, 
a technical paper for drawing and tracing; 
Papercloth, a technical paper of cloth dura- 
bility; graph paper; and Fade-Out paper. Price 
lists and specifications are also included. 


218 TESTING APPARATUS 


TESTiab Corporation—Digest No. 2 contains 
16 pages devoted to new and improved testing 
apparatus relating to soils, bituminous, con- 
crete and general testing. Items that should 
be of interest to most materials testing en- 
gineers include: redesigned Wheeler sieve 
shaker; controlled humidity cabinets; precision 
direct reading humidity indicator (hygrome- 
ters); and mobile truck or trailer laboratories 
for on-the-job testing. Of special interest to 
the soils engineer are: a new type of pocket 
penetrometer for quick strength tests; im- 
proved miniature compaction apparatus; and 
a drilling rig designed for soil testing. 








QUALITY TOUCH 


MAKES IT NO. 1 SELLING IMPORT! 


e All screws nickel silver 
e Exclusive: fixed viscosity lubricant 
over wide temperature range 
e Precision assembled to hold adjust- 
ment under roughest field conditions 
) _@ 24-hour parts replacement 
e 1 year guarantee 
e New additional and improvea accessories 


=F "NONE MORE PRECISE NONE LOWER PRICED!” 


2 8” bumpy tevet—$277 
15” DUMPY LEVEL— $244 


ae 


| STANDARD TRANSIT 


W/TRIPOD—$470 , Write today for complete Eagle information and name 


of your nearest dealer: Texas-Asiatic Import Company, 
4 sunoer's transit 5 12” bumpy tevei— 2127 Fort Worth Ave., Dallas 8, Texas. 


LEVEL—-$290 $149 


3 MOUNTAIN 
TRANSIT—$290 
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estimates, specifications and 
made free of cost to you. write, wire or 
call MElrose 4-3120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 
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219 THE MARCONI REVIEW 


Marconi’s Wireless Telegraph Co. Ltd.—De- 
voted to the advancement of the science of 
radio engineering, this technical journal con- 
tains articles on the latest research and de- 
velopment in the fields of radio and elec- 
tronics. Published quarterly, ‘The Marconi Re- 
view” is written primarily for the laboratory 
worker and reflects the highest standard of 
industrial research. The subscription rate is 
£1.0.0. annually, postage free to any part of 
the world 


220 THE MECHANICS OF MODERN 
MIRACLES 


Eugene Dietzgen Co.—This 36-page booklet il- 
lustrates and describes actual case histories 
of specific drafting and print making prob- 
lems that have been solved by the use of 
certain advanced techniques and products that 
have been developed by the company 


221. TIDE GATES 


Brown & Brown, Inc.—Literature fully de- 
scribes a complete line of metal tidal gates 
in 22 circular sizes and 47 rectangular sizes. 
Also described are timber gates to meet any 
requirements and a line of cushioned flap 
gates for use on pump discharge lines. Dimen- 
sional and loss of head data are given 


222. TILTING PAN FILTERS 


The Eimco Corporation—An 8-page bulletin, 
No. F-2038A, on Tilting Pan Filters describes 
recent developments in the design of this 
specialized filter that makes it highly effec- 
tive for filtering a broad range of free-flow- 
ing, fast-settling materials. The brochure de- 
fines the area of application of tilting pan 
filters in chemical and metallurgical proc- 
essing, and contains a visual representation 
of a single filtration cycle showing time seg- 
ments for wash, air sweep, cake discharge and 
vacuum purge 


223 = TL-16 TRACTOLOADER 


Allis-Chalmers Mfg. Co., Tractor Group—A 6- 
page catalog on the 7,000-lb capacity TL-16 
TractoLoader includes a convenient chart 
which shows how to choose the correct bucket 
capacity for the loader according to the weight 
of the materials to be handled and the con- 
dition of operating surfaces. 


224 TOTAL FLOW METER 


Leupold & Stevens Instruments, Inc.—The 
Model 60M Total Flow Meter, designed to 
meet the need for a low-cost, yet accurate 
and dependable, instrument for measuring the 
flow of sewage, industrial wastes or other 
liquids in open channels, is described in Bulle- 
tin 28. Compact and portable, mechanically 
operated, requiring no external power and 
with interchangeable cams and scales for 
measuring flumes and weirs, it is unusually 
versatile in its applications 


225 TRANSIT 


Umeco Optical Division—Literature is offered 
on an imported, precision, 6%-in. transit 
Weighing 16% lb, the instrument has an 
erecting, 28 power, 11%-in. telescope with 
coated lenses, resolving 3.5 sec of arc. The 
40-mm objective provides a brilliant image. 
The horizontal circle is 6%-in. in diameter 
with graduations reading direct to 20 min; 
double numbered 0-360 and 360-0, with figures 
inclined in direction of increase. Verniers read 
down to 20 sec. 


226 TRANSIT INSTRUCTION MANUAL 


Texas-Asiatic Import Co.—This 17-page man- 
ual covers the most common adjustments, 
plus maintenance and other information on 
the Eagle Mountain Transits and Standard 
Transits. It is vest pocket size and each head- 
ing is indexed for easy reference in the field. 
It also shows parts and catalog numbers of 
parts on Eagle Transits, for convenience in 
ordering replacements. A section shows the 
use of the Eagle Stadia Arc with examples 
described 


In filling out the coupon, please print 
clearly and be sure that you furnish a 


complete address. 


227 ‘TRANSITS AND DUMPY LEVELS 


Texas-Asiatic Import Co.—This literature de- 
scribes the Eagle 6-in. Standard Transits (20- 
sec and 1-min horizontal verniers), which are 
made of solid bronze, with a unique 11-piece 
optical system and several refinements not 
found on any other instrument. It also de- 
scribes the Eagle Engineer’s Dumpy Levels, 
which are avaible in both an 18-in. and 15- 
in. model 


228 TRI-ACETATE SHEETS 


Stanpat Company—Circular describing their 
printed adhesive-backed acetate sheets for 
speeding up drafting is available. These sheets 
are attached to original drawings and save 
draftsmen from redrawing standard details 
and repetitive notes. Resulting prints are clear 
and sharp and save tremendous amount of 
time 


229 TRUE MERIDIAN IN DEFENSE PLANT 


Kern Instrument Inc.—Civil Engineers reprint 
describes the use of a Kern Theodolite to solve 
the difficult problem of establishing a true 
meridian inside of a defense plant for testing 
of weapons components 


230 TRUNNION ANCHORAGE 
PRESTRESSING 


Stressteel Corporation—This booklet describes 
the application of prestressing to trunnion 
anchorages of tainter gates in dam construc- 
tion. Details of the design presently incorpo- 
rated into the plans of a number of major 
dam projects, both government and private 
are given. Construction is described and a 
sample set of specifications are given 


231 “T-1” STEEL 


Lukens Steel Company—A description of the 
company’s “‘T-1"’ steel, its properties, uses, and 
fabrication techniques are included in this 
brochure. 


232 TUNNEL AND MINE EQUIPMENT 


Posey Iron Works, Inc.—A bulletin is available 
which describes and illustrates round conduit 
forms, full round non-telescopic tunnel forms, 
adjustable box forms, self-dumping skips, 
muck bins, man and material cages, and skip 
guide towers, pertaining to all types of steel 
forms and shaft equipment for tunnel and 
mine usage 


233 TUNNELS 


Spencer, White & Prentis, Inc.—‘‘'Famous Sub- 
ways and Tunnels of the World.”’ by Edward 
and Muriel White recounts the fascinating 
history of subways and tunnels from earliest 
times. The price is $2.75. 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME 


234 TYING AND ANCHORAGE SYSTEMS 


Richmond Screw Anchor Co., Inc.—Bulletin 
#9 provides data and details on particular 
products and special conditions of use on 
heavy construction projects. It includes illus- 
trations of Cantilever Form Anchorage prod- 
ucts and Tying Systems for locks, dams, pow- 
erhouses and tunnels. 


235 TYLOX “C-R” GASKETS 


Hamilton Kent Mfg. Co.—A 4-page brochure 
in color fully describes and illustrates the use 
of Tylox ‘“‘C-R’’, a new rubber gasket for re- 
cessed sewer pipe which cannot roll or twist 
out of position during pipe coupling opera- 
tions. The gaskets are of the ‘‘snap-on” type 
for recessed concrete pipe of all sizes ,and of 
either bell and spigot or tongue and groove 
types. They may be made of rubber or neo- 
prene, and form a leak-proof, acid-resistant 
seal when pipe is coupled. 
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236 TYLOX “C’ SERIES GASKETS 


Hamilton Kent Mfg. Co.—A 4-page brochure 
in color fully describes and illustrates Tylox 
“C” and “C-P” sewer pipe gaskets now being 
made available to engineers and contractors. 
“Cc” and “C-P” and “snap-on” gaskets designed 
for concrete pipe of all sizes, with single or 
double offset, and provide true compression, 
leak-proof joints capable of withstanding pres- 
sures up to 50 ft. They are furnished in either 
rubber or neoprene, and may be installed on 
the pipe either at the pipe manufacturer's 
plant, or by contractors at the job site. 


237 UNDERPINNING 


Spencer, White & Prentis, Inc.—‘‘Underpin- 
ning,’’ a book by Edmund Astley Prentis and 
Lazarus White is recognized as the author - 
tative source for information in the field by 
engineers, architects and contractors all over 
the world. The price is $10. 


N. B. There is a charge for this book. Make 
checks payable to Spencer, White & Prentis, 
Inc. 


PLEASE PRINT 
NAME CLEARLY 


238 UNITIZED MOBILE BATCHING PLANTS 


The Heltzel Steel Form and tron Co.—4-page 
Bulletin #60-28 describes the Unitized Mobile 
100-ton Batching Plants available in several 
types. Plants are unitized in two ‘complete 
package” sections containing factory-installed 
batcher scales and all controls. Both sections 
have self-contained transportation wheels and 
towing tongue for over-the-road moving. The 
brochure details speed of erection and dis- 
mantling, and provides case history by the 
user. 


“VAC-O-JECT” PNEUMATIC SEWAGE 
EJECTOR 


Smith & Loveless—A new bulletin on the 
factory-built installation in a wet well or re- 
ceiving manhole is offered. The brochure de- 
scribes design features, operational character- 
istics and advantages of this low-cost ejector 
station available in simplex and duplex units. 


239 


240 VALVES 


Allis-Chalmers Mfg. Co., Hydraulic Div.— 
Howell-Bunger valves for power, flood con- 
trol, irrigation, drainage, turbine bypass, and 
aeration of water are described in Bulletin 
02B9206. The valves have a wide range of 
application where easy, efficient regulation 
and control of water flow under free dis- 
charge is demanded. 


241 VAPOR SEAL MANUAL 


W. R. Meadows, Inc.—A manual has been pre- 
pared covering practical application of the 
“premoulded Membrane’ Vapor Seal. This 
booklet covers architectural and engineering 
data, technical information, various applica- 
tions and specifications. 


242 VIBRATION AND SHOCK ISOLATORS 


Voss Engineering, Inc.—Comprehensive tech- 
nical manual will assist engineers in solving 
vibration and shock problems with Sorbtex 
preformed fabric neoprene and rubber pad 
materials. New concepts in the use of Sorbtex 
are presented for the first time. 


243 VIBRO-PLATE 


Wacker Corporation—Literature is offered on 
the Vibro-Plate for finishing of sandy or 
granular material and hot or cold asphalt and, 
for the densifying of dry mix, concrete with 
coarse aggregates and soil cement. Some of 
the features include: no air lines or auxiliary 
equipment; develops more than 1700-lb im- 
pact—5000 per min; self-propelled—30 ft per 
min; weighs only 135 lb; and the “built-in” 
water supply prevents asphalt sticking. 
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World Leader 


in 
Hydrography 


EDO, PIONEER IN THE DESIGN AND DEVEL- 
OPMENT of sonar equipments for mili- 
tary and commercial use, manufac- 


Edo Model 255C Survey Depth Re- 
corder gives permanent bottom read- 
ings on over-lapping range scales. 


tures three outstanding units to satisfy every hydrographic requirement. 

EDO MODEL 255C SURVEY DEPTH RECORDER. Portable equipment for permanent or temporary 
installation aboard vessels of every size. Extremely accurate and easy to operate. 
Model 255C is the ideal recorder for depth, penetration and general underwater 
survey in water depths from 112 feet to 230 fathoms. Weighs only 55 Ibs. 

EDO MODEL 400 STRATAGRAPH. Unique new sonar penetrates and records strata formations 
underlying beds of rivers, lakes and coastal waters. Narrow transducer beamwidth 
provides exceptional depth and layer definition. Sediment, intermediate layers, bed 
rock and faults are graphically recorded on eight over-lapping range scales, 0 to 


250 fathoms, and on CRT display. 


EDO MODEL 185 DEEP DEPTH SOUNDER. AN/UQN-1D. Developed by Edo for the U.S. Navy 
and now available commercially. Model 185 gives clear indication of depth from 
0 to 6,000 fathoms. CRT indicator gives depth readings on two scales; recorder 
charts on three scales. No comparable equipment has ever before been produced 


in such quantity. 


For technical details on these fine Edo 
hydrographic units, write to Dept. V-2 


CORPORATION, College Point, L. 1., N. Y. 
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NEW PORTABLE PAVEMENT DRILL BY ACKER 


SPEEDS HIGHWAY CORE TESTING 
| 


4 





In routine operation, Acker’s new highway 
test core drill using special Acker thin-wall 
diamond bits is producing 65 or more quality 
test cores per 8 hour shift. 


Trailer mounted for portability, this new rig 
features a 100 gallon water tank and pump; a 


Full 360° 
angle drilling 


Hydraulically 
operated 
leveling jacks 


Adjustable 
core barrel 
guide 


Integral pump 
and 100 gallon 
water tank 


new built-in core barrel guide that saves time; 
hydraulic leveling jacks that simultaneously 
level the rig regardless of road contour; and 
dozens of valuable, exclusive features. 


Write today for Bulletin 32CE, 





ACKER DRILL CO., Inc. 


pl line of diamond and shot core drills, accessories and equipment. 





Over 40 years of 


xperie 


P.O. BOX 830 
SCRANTON 2, PA. 
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- PHOENIX BRIDGE 
OPTICAL 244 VIBRO-RAMMER | COMP ANY 


Wacker Corporation—Information is available 


on a new type of compactor used for all kinds 
of backfill including clay. It has dynamic 
impact—-10 powerful blows per sec; light 


weight, it weighs only 115 lb; and it is quick 
Starting and easy to operate. 


ENGINEER’S Engineers 


245 VISQUEEN FILM 


Visking Co., Plastics Division, Division § of ~ 

TRANSIT Union Carbide Corp.—New booklet “LOW | Fabricators 
COST CURES” describes the use of visqueen | 
film for curing blankets and slab underlays 
White opaque film is used for maximum re- 
flectivity. It retains moisture and reduces | Erectors 
temperature fluctuations to produce uniform 
cure, stronger concrete. Underlays conserve 
cement solution and protect concrete from 
ground moisture. Film is waterproof, tough, 
lightweight and reusable; it won't rot, crack or 


- | Structural Steel 
BRIDGES and BUILDINGS 


PLEASE BE PATIENT 


YOUR REQUESTS TAKE TIME 
General Office 


and Shops 


246 V-LOK DESIGN MANUAL 


Macomber Incorporated—A  V-Lok Design 
Manual MV-60, will be available listing all 
Structural components with load tables, en- 
gineering type framing plans and design in- 
formation with engineering formulas to arrive 
at the most economical framing plan. Three 
sections—-Warehouses & Industrial Buildings, 
Shopping Centers & Commercial Buildings 
and School Design—will provide wall, eave 
and roof details to scale for direct application 
to drawings 














247 WATER PIPE 


Southern Pipe Division, U.S. Industries, Inc.— 
A new 16-page two-color brochure on the com- 
pany’s new Steelcor line of water pipe prod- 
ucts includes such basic information on Steel- 
cor Cemcote, cement-mortar lined and coated 
steel water pipe, as detailed specifications 
and design tables covering pressures from 50 
to 450 psi. New design charts simplify pipe 
specifying. All necessary engineering data is 
included 


248 WATERSTOP MANUAL 


W. R. Meadows, Inc.—The availability of a 
manual on “Sealtight’’ PVC Waterstops has 
been announced. It describes applications, in- 
Stallation information, product specifications 
. |} and engineering data, and gives complete range 
complete with of product sizes and types 


tripod 














No} 
DEPENDENCE | 
ON PLUMB 

BOB 


249 WATER SUPPLY CONSTRUCTION 


Ranney Method Water Supplies Inc.—Various 

types of water supply construction including 

the Ranney-Collector for developing ground 

water and infiltrated water supplies and 

for dewatering purposes, and caisson-type 

water intake structures are described in illus- 

trated booklets ‘‘Supplying Water for Municipal 
, hy i and eg nro Use”’ “~ cen te Serv- | 
«f/ ices for Engineers and Construction Compan- | ne: ° ss 
WL ies” in the fields of water supply, waste dis- | More than one million Americans are living 


F E Me N E L posal, sewage treatment and dewatering. proof. Remember... your contributions 

helped save many of these lives. Your 

INSTRUMENT continuing contributions are needed to 

250 WATER, WASTE & SEWAGE help discover new cures and, ultimately, the 

CORP. OF AMERICA TREATMENT EQUIPMENT prevention of cancer itself * Remember, 

: | Walker Pro Equi t Inc—A 24-page, too, if you delay seeing your physician, you 

50 Colfax Avenue, Clifton, N. J. two-color ‘bulletin, “No.” G50, r describes mand drastically cut your chances of cure. An- 
ustrates the major items of equipment of- 

j . fered by this firm f icipal and industrial nual checkups are the best way of detect- 

Available through all-Fennel dealers water and waste treatment. It ‘also includes ing cancer in time * Guard your family! 

Send for literature description of the Company’s facilities for Fight cancer with a checkup and a check. 


equipment engineer, laboratory and manufac- 


eee AMERICAN CANCER SOCIETY 


— ATIV9I1d0 SY31NID — — 
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251 WATER WELL CASING 


Thompson Pipe & Steel Company—Catalog B- 
15-B discusses Well Casing of mild or stainless 
steels, which is made with a choice of 5 per- 
forations to suit all soil and corrosion con- 
ditions. There are many accessories and field 
joints from which to choose. 


252 WATTS AUTOSET LEVEL 


Eugene Dietzgen Co.—A 5-page two-color fol- 
der that completely describes and illustrates 
the new automatic level called the Watts Au- 
toset Level is available. Four diagrams de- 
scribe the difference in operation between a 
conventional level and the new Autoset Level. 


253 WATTS MICROPTIC THEODOLITE 


Eugene Dietzgen Co.—A 6-page folder illus- 
trates and describes both the distinguishing 
features and specifications of the Watts Mi- 
croptic Theodolite #1 and #2. Information on 
the new Autoset Level, the Microptic Engi- 
neer’s Level and the Precise Level is also in- 
cluded. 


254 WELDED STEEL GRATING 


Rockwell-Standard Corporation, Grating Div.— 
A 6-page booklet is offered on Gary Welded 
Steel Grating with the hexagonal cross bars. 
Engineering data and illustrations of different 
applications are also included. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
RESULTS! 


255 WELDING ELECTRODES 


Hobart Brothers Co.—This comprehensive 
welding electrode catalog covers the manufac- 
turer’s complete line of welding electrodes, gas 
welding rod, non-consumable electrodes, sub- 
merged arc welding flux and automatic welding 
wire. In addition to a handy application dia- 
gram the following information is given for 
each electrode: description, color code, out- 
standing features, mechanical properties, typi- 
cal chemical analysis of weld metal, approvals, 
conformances, size, current range, packaging, 
procedure and typical applications. 


256 WELLPOINT DEWATERING 


Griffin Wellpoint Corp.—‘The Griffin Well- 
point System’’, a 32-page digest showing a 
wide variety of wet jobs, many of which pre- 
sent unusual dewatering problems, is now 
available. 


257 WELLPOINT DEWATERING 


Griffin Wellpoint Corp.—‘‘How to Handle Wet 
Jobs,’’ a brochure presenting successful solu- 
tions to unusual pre-drainage problems is 
available. 


258 WELLPOINTS 


Moretrench Corporation—A 4-page bulletin il- 
lustrating and describing standard and special 
types of Moretrench Wellpoints and their use 
in various types of jobs has been made avail- 
able. 


259 WELLPOINT SYSTEM 


Moretrench Corporation—An informative 76- 
page catalog, fully illustrated, describes the 
Moretrench wellpoint system and its use in 
dewatering various types of construction proj- 
ects. It includes useful technical data on the 
system. 
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260 WINDOWS & CURTAIN-WALLS 


William Bayley Co.—Windows and Curtain- 
walls, steel or aluminum, are described with 
catalogs. Catalog S-60 covers steel windows 
and doors; Catalog C-60 covers curtain-wall 
systems and panels; Catalog A-60 covers alu- 
minum windows; and Catalog D-60 covers de- 
tention window systems. 


261 WOOD & STEEL TYPE DOORS 


The Kinnear Mfg. Co.—The catalog and data 
book discusses fully and illustrates the ad- 
vantages, the economy, the construction fea- 
tures and the general specifications of the 
various types of wood and steel upward-acting 
type doors. Known as Bulletin 101 it gives in- 
formation on installation, clearance require- 
ments, methods of operation and controls, as 
well as adaptability of the doors for many 
types of uses. 


262 WRITING INSTRUMENTS 


Venus Pen & Pencil Corporation—Free sam- 
ples are available of Venus ‘‘Col-Erase’’—the 
colored pencil that erases as cleanly as black 
lead pencils; the ‘‘All-Purpose’’ Writing Pencil 
with ‘‘all-purpose’’ lead for every writing need: 
Venus Drawing Pencils for use in drafting; 
and Venus Blueprint Pencil with chemically 
treated lead. 


263 SMALL PLANT SEWAGE TREATMENT 
Dorr-Oliver Incorporated—An 8-page, two- 
color bulletin, No. 6692, entitled ‘“‘Small Plant 
Sewage Treatment,” describes the design, oper- 
ation and advantages of four units particu- 
larly applicable to small scale operations. The 
Clarigester, Degritting Clarigester, Duo-Clari- 
gester and CompleTreator, provide both sludge 
digestion and clarification in a single tank, 
and three of the four provide additional treat- 
ment steps as well 


264 CLAY PIPE 


National Clay Pipe Manufacturers, Inc.—A 
6-page brochure, ‘‘Clay Through the Ages’’, is 
of particular interest to professional engi- 
neers. It contains lists of ASTM, ASA and 
AASHO specifications applicable to vitrified 
clay pipe, and describes new factory-made pipe 
joints. Clay processing today, and the typical 
characteristics of vitrified clay pipe also are 
included. 


265 CLAY PIPE 


National Clay Pipe Manufacturers, Inc.—This 
48-page fully illustrated brochure entitled 
“The Story of Clay Pipe’’ contains an historical 
record of clay pipe, its contribution to Amer- 
ica from the beginning of the 20th century to 
the present, and a look into the future of 
American homes, industries and communities. 


266 ORGANIZATIONAL PROBLEMS OF 


COMPUTER INSTALLATION 


Bendix Computer Division—A 20-page booklet 
based on experiences with consulting engineer 
organizations in the civil engineering fleld is 
available. The information is based on an ap- 
praisal of the problems and decisions that 
confront an engineering organization contem- 
Plating use of an electronic computer. The 
article was originally prepared by Elwyn H. 
King and Alfred Benesch and Associates for 
presentation at the Fifth Illinois Structural 
Engineering Conference held at the University 
of Illinois, December 1958. 


267 DIGITAL COMPUTER 


Bendix Computer Division—A 6-page illus- 
trated bulletin describes highlights of the 
G-15 Digital Computer with particular empha- 
sis on the magazine-loaded photo tape reader 
which is offered as standard equipment. Also 
included are descriptions of Pogo and Intercom 
1000 programming systems; accessory punched 
card, magnetic tape and paper tape equip- 
ment; several special purpose devices and 
G-15 specifications. 


268 DEPTHOMETER, CAMERA LOCATOR 


Bludworth-Marine—Literature describing the 
single transducer survey depthometer ES 130, 
which is portable, weighs under 40-lb and per- 
forms with great flexibility and precision, is 
available. Also provided is information on an 
underwater TV camera with a continuous pic- 
ture on monitor screen on boat or land, with 
depths to 180-ft; and a metal locator which 
pinpoints ferrous and non-magnetic metals in 
fresh and salt water. Pressurized to depths up 
to 160-ft, this locator weighs 1'2-lb sub- 
merged. 


269 TORQUE-FLOW PUMP 


Wemco, Division of Western Machinery Com- 
pany—A 4-page catalog is available on the 
torque-flow pump. In coal, limestone, cement, 
chemical, metallics, industrial wastes, meat 
packing, food products, viscous or corrosive 
products, crystals, liquors, paper pulps, wood 
products, and many other industrial applica- 
tions, the pump continues to operate without 
difficulty—no clogging or stoppage, no shut- 
down, and product handling costs are cut sub- 
stantially. Industrial applications are included 
in this pamphlet. Also available are an En- 
gineering Data bulletin and a catalog on a 
Torque-Flow Sewage Pump for all phases of 
the sewage treatment operation. 


There are 269 Digest items on 
pages numbered 138 to 165. 


Read all items for the literature 


of interest to you. 
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WALTER KIDDE 
CONSTRUCTORS 

line up National Biscuit ovens 
with BERGER Polara Transit 


C. L. BERGER & SONS, INC. 
51 Williams St., Boston 19, Massachusetts 





PROCEEDINGS AVAILABLE 


March 


Journals: Highways, Hydraulics, Sanitary 
Engineering, Structural, Waterways and 
Harbors 


2393. Serendipity and the Development 
of Experimental Meteorology, by Vincent 
J. Schaefer. (IR) Scientific developments 
leading to the discovery of cloud-seeding 
are described. The difficulties and im- 
understanding mountain 


portance of 
Improve- 


meteorology  areé 
ments in forecasting of weather phe- 
nomena are to a large extent dependent 
on such an understanding. The engineer’s 
role in experimental meteorology is ex- 


presented. 


plained 


2394. Experiments on Treatment of Sum- 
mer Cumulus Clouds, by Louis J. Battan 
and A. Richard Kassander, Jr. (IR) Dur- 
ing 1957 and 1958, the University of Ari- 
zona carried out a program of cloud-seed- 
ing research directed toward the study of 
the effects of silver-iodide nuclei on super- 
cooled orographic cumuli. Clouds over 
the Santa Catalina Mountains in south- 
eastern Arizona were studied 


2395. Physical Studies of Santa Barbara 
Storms, by Theodore B. Smith. (IR) In 
order to understand the physical effects 
of cloud-seeding, it is necessary to under- 
stand the natural mechanism of precipita- 
tion formation and their variations 
Present (1960) observing networks aré 
too sparse for an adequate study of exist- 
ing precipitation processes. Several ob- 
serving techniques for this purpose have 
been used during the Santa Barbara 


Project 


2396. Seeding of West Coast Winter 
Storms, by Robert D. Elliott. (IR) 
Weather modification has emerged as an 
important engineering application of the 


science of meteorology. This paper de- 


papers in excess of his free allotment. 


ordered to avoid unwanted duplication. 


annual rates: Members of ASCE, 
members, $40.00; libraries, $25.00. 
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scribes both the manually operated silver- 
iodide smoke generator and the remote- 
controlled generator operated by radio. 
Finally, the economic effects of cloud- 
seeding are evaluated. 


2397. Seeding of Clouds in Tropical 
Climates, by Wallace E. Howell. (IR) 
A synopsis of cloud-seeding experiments 
shows substantial agreement among ex- 
perimenters that seeding with spray or 
hydroscopic particles often dissipates small 
warm clouds, but often stimulates con- 
vective activity and initiates or increases 
rainfall from clouds that exceed approxi- 
mately 4,000 ft in depth, increasing rain- 
fall 50% or more; while seeding with dry- 
ice or silver-iodide, for effect in super- 
cooled clouds produce a 
smaller but still considerable precipita- 
tion increase. A new model of convective 


appears to 


cloud fields is proposed. 


2398. Generator Technology for Cloud- 
Seeding, by D. M. Fuquay. (IR) This 
paper describes experiences in the devel- 
opment and calibration of solution and 
string-type silver-iodided generators for 
use on Project Skyfire lightning studies. 


2399. Cloud-Seeding Results in Santa 
Clara County, by Arnett S. Dennis. (IR) 
An account is given of a cloud-seeding 
experiment conducted in Santa Clara 
County, Calif. during three consecutive 
winters starting with 1955-56. Analysis 
of results shows a prebable increase of 
from 15% to 28%, due to cloud-seeding. 


2400. Advisory Committee on Weather 
Control, by Frederic A. Berry. (IR) The 
investigations of the Advisory Commit- 
tee on Weather Control are described, as 
well as its principal findings. The infor- 
mation obtained was of great importance 
to the field of atmospheric physics and 
the science of weather modification. 


3.00 17.00 
16.00 


2401. The Nature of Cloud Systems, by 
Horace R. Byers. (IR) Cloud systems 
suitable for modification by seeding are 
described. The mechanisms of precipita- 
tion formation and results obtained from 
seeding various types of clouds are briefly 


considered. 


2402. Physical Properties of Clouds, by 
Roscoe R. Braham. (IR) To form an idea 
of the difficulty involved in evaluating 
cloud-seeding effects, the problem can be 
compared with the study of human ge- 
netics. In the past most seeding effects 
were indicated by straightforward sta- 
tistical evaluations. Now more tests, 
which are popularly called “physical 
evaluations,” are being conducted. Nine 
of these physical evaluations are pre- 
sented in this paper. 


2403. Evaluation of Seeding Trials, by 
Arnold Court. (IR) Proper evaluation 
of a cloud-seeding program, from the cus- 
tomer’s standpoint. should be in terms of 
his desired end product; kilowatts, bush- 
els of grain, or pounds of meat. Failing 
this and for the benefit of meteorolgy, 
evaluation should cover all possible effects 
of cloud-seeding: rain intensity, rain tem- 


perature, wind-speed, etc 


2404. Natural Variability of Storm, 
Seasonal, and Annual Precipitation, by 
Glenn E. Stout. (IR) Statistical evalua- 
tions of seasonal and annual rainfall 
variability are presented. Analyses were 
made to show the variability of natural 
rainfall, which may occur among five 
comparable areas, and to show the dif- 
ferences that may naturally occur be- 
tween control and target areas. Results 
are applicable to the design of rain-gage 
networks 


2405. Weather Modification Program for 
the Future, by Howard T. Orville. (IR) 
The present status of weather modifica- 
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tion is described and improvements are 
suggested. Recommendations for re- 
search, which would implement those of 
the Advisory Committee on Weather 
Control, are included. 


2406. The Santa Barbara Project, by 
Robin R. Reynolds. (IR) California has 
set up a gigantic project called the Cali- 
fornia Water Plan, designed to guarantee 
adequate water for all uses for many 
years to come. To determine possible ef- 
fects of weather modification on this plan, 
a large experiment was set up involving 
carefully controlled cloud-seeding and 
evaluation of results. 


2407. Russian Water Supply and Treat- 
ment Practices, by V. J. Calise and W. 
A. Homer. (SA) Russia has many lakes, 
rivers, and streams and, generally, has an 
abundant water supply. This paper re- 
ports on a survey of facilities in Russia 
and Eastern Europe with emphasis on 
municipal treatment practices and sup- 
plies. Technical literature and reports 
of visitors to Russia provided the main 
sources of information. 


2408. Diffusion in a Sectionally Homo- 
geneous Estuary, by Richard Kent. (SA) 
Turbulent diffusion in a well-mixed tidal 
estuary is considered. A_ practicable 
theory is presented from which quantita- 
tive predictions of mean pollutant-con- 
centration distributions may be obtained 
for an estuary characterized by a steady- 
state salinity and velocity fields which 
are considered to vary only on the axial 
direction. 


2409. Physical Characteristics of Drain- 
age Basins, by Bernard L. Golding and 
Dana E. Low. (HY) Significant physical 
characteristics of drainage-basins are re- 
viewed and defined in terms of recent 
usage. A standard procedure for plot- 
ting the area-distance curves and area- 
elevation curves is suggested. A new 
method for computing various important 
physical characteristics utilizing the 
standard area-distance curves, and the 
modified area-elevation curves is in- 


cluded. 


2410. Italian Arch Dam and Model Con- 
firmation, by Guido Oberti. (ST) This 
paper deals with the interdependence of 
art, experience, and science in the design 
of large dams. The use of improved ana- 
lytical methods and large-scale model 
tests in determining the static behavior 
and stability of dams is presented, and 
the use of models in the preliminary de- 
sign stage is described. The statical char- 
acteristics of the principal arched dams 
in Italy are outlined, and the results of 
model tests of these dams are given. 


2411. Fundamental Considerations in 
High-Rate Digestion, by Clair N. Sawyer 
and Jay S. Grumbling. (SA) A compari- 
son of the result obtained in high-rate 
digestion, using shortened digestion times 
versus sludge concentration is presented. 
The importance of fixed solids loadings 
in relation to mixing problems is de- 
scribed. Concepts of unimolecular and 
first order reaction kinetics are developed 
for anaerobic digestion. 


2412. Roadbeds on Highways and Airport 
Runways, by Ira B. Mullis. (HW) The 
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paper is intended as a guide to the ra- 
tional design and construction of road- 
beds for highways and airport runways. 
The effect of pore space, water content 
and cohesion of the constituent particles 
of the roadbed govern its strength. Other 
properties are secondary ones. 


2413. Transmission of Waves Past a 
Rigid Vertical Thin Barrier, by Robert 
L. Wiegal. (WW) A theory is presented 
for the transmission of waves past a 
rigid vertical thin barrier extending from 
above the water surface to some distance 
below the surface. This theory is based 
on a consideration of wave power trans- 
mission. Laboratory data are presented 
to show that this theory is useful from 
the engineering standpoint, but that im- 
provements are desirable. 


2414, Hydrodynamic Wave Pressure on 
Breakwaters, by M. A. Gouda. (WW) 
This paper presents a theoretical solu- 
tion to the problem of determining the 
hydrodynamic wave pressures on break- 
waters. The pressures derived are in close 
agreement with those obtained by other 
methods based on observations and ex- 
periments, such as those by Luiggi, Sain- 
flou, Cagli and Benedit. 


2415. Development of Flow in Tank 
Draining, by David Burgreen. (HY) A 
theoretical study is made of the develop- 
ment of velocity with time, when a value 
at the end of a drain pipe is examined. 
The true velocity, obtained by consider- 
ing the fluid inertia, is compared to the 
velocity obtained by the more well 
known method, which disregards the 
fluid inertia and assumes that the drain- 
ing is governed only by the prevailing 
head. 


2416. Highway Research, by the Com- 
mittee on Research of the Highway Di- 
vision (Progress Report). (HW) This re- 
port covers research work in the fields of 
(a) soil mechanics and foundations, (b) 
construction and maintenance, (c) struc- 
tural design, (d) materials, (e) econom- 
ics, (f) road tests, (g) traffic charac- 
teristics, and (h) geometric design as 
they apply to highway engineering. 


2417. Developing Alternative Urban 
Transportation Systems, by William R. 
McConochie. (HW) Principles of urban 
transportation, applying to most large 
cities, were revealed by a comprehensive 
study of highway and transit needs of 
Metropolitan Washington. This paper, 
based primarily on civil engineering stud- 
ies, describes costs, advantages and dis- 
advantages of auto-dominant, all-bus, all- 
rail, and recommended plans for Wash- 
ington, D. C. 


2418. Discussion of Proceedings Paper 
1899, 2146. (HW) Miles D. Catton on 
1899. Charles E. Carlson on 2146. 


2419. Discussion of Proceedings Paper 
1976, 2171, 2173, 2175. (WW) J. B. 
Schijf on 1976. Jose Reis de Carvalho 
and Daniel Vera-Cruz, William H. Booth, 
Jr., Francis B. Slichter, Leland B. Jones 
on 2171. G. B. Fenwick on 2173. W. F. 
Manning, Nicholas Bilonok, Jerome M. 
Richolson on 2175. 


2420. Canadian Section of the St. Law- 
rence Seaway, by Lawrence H. Burpee. 
(WW) This paper describes the project 
and summarizes many of the facts re- 
lating to the navigation features of the 
Canadian share of the work. Preliminary 
facts relating to operation are given. 


2421. Design and Construction of Navy’s 
Largest Drydock, by S. P. Zola and P. 
M. Boothe. (WW) This paper presents 
a technical description of the design and 
construction of the Navy’s largest dry- 
dock at the Puget Sound Naval Ship- 
yard, Bremerton, Wash. The ever in- 
creasing dimensions of naval ships, since 
World War II, require facilities capable 
of accommodating this class of vessel. 


2422. Waves in Navigation Canals due 
to Lock Filling, by Hans-Werner Par- 
tenscky. (WW) To allow for the increase 
in traffic on European canals it became 
necessary to replace existing locks or to 
improve efficiency. Such work resulted in 
the rapid flow of canal water. This paper 
is concerned with the effect of this flow 
on structures and ships. 
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Cleveland 15, Ohio 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 





Municipal Improvements Gas Systems 


Recreational Fa 
Investigations and 


801-805 East Miller St. 


Reports 


Springfield, III. 


HOWARD, NEEDLES, TAMMEN 
& BERGENDOFF 


Consulting Engineers 


s @ Foundations 


99 Church St. 
N. Y. 7,N. Y. 


Administrative 
1805 Grand Ave. 
K. C. 8, Mo. 
704 Standard Building 
Cleveland 13, Ohio 





SVERDRUP & PARCEL ENGINEERING CO. 


Engineers © Architects 
Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 


915 Olive Street, St. Louis 1, Mo. 
417 Montgomery Streei, 
San Francisco 4, Cal. 





A. L. ALIN 
Consulting Engineer 
5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Contro 
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HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O, 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 





VOGT, IVERS, SEAMAN & ASSOC. 
Engineers-Architects 
Highwoys — Structures — Expresswoys 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 





THE AUSTIN COMPANY 


e Reports e Plant 

omestic and 
Foreign Work 

16112 Euclid Avenue, Cleveland, Ohio 

New York Detroit Oakland 

Chicago Houston Seattle 
Los Angeles 


e Construction 
ocation Surveys e 


Design 





HAVENS AND EMERSON 
H. H. Moseley 
F. S. Palocsay 
G. H. Abplanalp 
. Mock S. H. Sutton 
Gan C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7, N. Y. 


— 





THE OSBORN 
ENGINEERING COMPANY 


Designing # Consulting 


Office Buildings 
Field Houses 
Laboratories 


Cleveland 3, Ohio 


Industria! Plants 
Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 





BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Design & Supervision 
ot 


Civil Mechanical 
Sanitary truct 
All Types of B 

215 N.E. 23rd St., Okla. ‘City 5, Okla. 


nstruction 





ALFRED H. GRUPPE 
Consulting Engineer 
Design and Constructior 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 
828 N. Broadway 
Milwaukee 2, Wisconsin 





SOUTHERN 





BROWN ENGINEERING COMPANY, INC. 
Architects — Engineers 
Civil e Mechanical e Electrical e Industrial 
Structural Design 
Airports 
Industrial Plants 
Bridges 


Reports 


Highway Design 
Water Supply 
Sewage Disposal 
tand Development 
Railroads 
Commercial and Industrial Buildings 


P. O. Drawer 917, Huntsville, Alabama 
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PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 


trial Buildings, Harbor Structures, Soils, 
Materials and Chemical laboratories 


Mobile, Ala. New Orleons, La. 
Washington, D. C. 


JAMES M. DANIEL — JAMES J. LEWIS 
AND ASSOCIATES 


Civil and Mining Engineering Consultants 


United States and Foreigr 


860 Porter Place @ 


EUSTIS ENGINEERING COMPANY 





Foundation and Soil 
ics In igati 


laboratory Tests 
Reports 


Soil Borings 
Foundation Analyses 


3635 Airline Highway 
Metairie, Lovisiana 





BEDELL & NELSON ENGINEERS, INC. 
Consulting Engineers — Architects 


tructures, 


1200 St. Charles Ave., New Orleans, La. 


FROMHERZ ENGINEERS 
Structural « Civil ¢ Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
| posal, Investigations, Reports, Plans and 
Specifications, Supervisior 





816 Howard Avenue, New Orleans 


ENGINEERS LABORATORIES, INC. 
FOUNDATION ENGINEERS 
ginee el 3 Reg 


4171 Northview Drive 
Jackson, Mississippi 





WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- Water Hydrologists 
Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St., Austin 1, Texas 
Phone: GR 7-7165 





SPENCER J. BUCHANAN AND 

ASSOCIATES, INC. 
Consulting Engineers 

Soil Mechanics and Foundation Engineering, 

Earth Dams, Wharves, Airfields, Highways, 

Drainage, Structural Foundations; Reports, 

Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 

Phone TAylor 2-3767 





SOIL MECHANICS INCORPORATED 
Foundation Exploration and 
laboratory Testing Services 

Site Investigations; Soil Borings; Field and 
Laboratory Testing of Soils, Concrete and 
Asphalt; Load Tests; Reports 
310 Varisco Building, Bryan, Texas 
Phone TAylor 2-3767 
Houston—Phone MOhawk 7-1869 








Lexington, Ky. | 





LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports ¢ Design ¢ Supervision 
Surveys @ Valuarion 


Corpus Christi e HOUSTON « Victoria 
Texas 





ETCO ENGINEERS AND ASSOCIATES 
FOUNDATION CONSULTANTS 


Test Borings laboratory Tests 
Recommendations, Design and Supervision 
2116 Canada Dry St., Houston 23, Texas 
727 Main St., Baton Rouge, Lovisiana 
427 Carondelet St., New Orleans 12, La. 





McCLELLAND ENGINEERS, INC. 


201 Pine Street 
NEW ORLEANS, LA. 


2649 N. Main St. 
HOUSTON, TEX. 


SOIL & FOUNDATIONS INVESTIGATIONS 





WESTERN 





ENGINEERS TESTING 
LABORATORIES, INC. 


WARNE-SERGENT ENGINEERS 


Soil Mechanics and Foundation Engineers 


2515 East Indian School Road 
Phoenix, Arizona 





JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates 


24 Evergreen Drive, Kentfield, Calif. 





DANIEL, MANN, JOHNSON, & 
MENDENHALL 
Planning — Architecture — Engineering 
Water Supply & Purification 
Storms Drains 
Sewage Treatment Plants 
Municipal Buildings 
Industria! & Commercial 
Buildings 


Airports 
Harbors 

Rapid Transit 
Urban Renewal 
Traffic & Parking 
Reports & Consultations 
3325 Wilshire Bivd., Los Angeles, Cal. 
Washington, D. C.—Honolulu, Hawaii 








FAIRCHILD AERIAL 
SURVEYS, INC. 


Aerial Photography 
Topographic Contour Maps 
Airborne and Marine Geophysics 
Electronic Positioning Services 


224 East 11th Street 
Los Angeles 15, California 





HOLMES & NARVER, INC. 
Engineers Constructors 


Los Angeles — Honolulu 





ADDITIONAL PROFESSIONAL 
CARDS on Pages 168, 169 


and 170 





STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 
Los Angeles Oceanside Porterville 
Water Supply, Drainage, Sewerage 
Municipal Works, Foundations, Investigations 
Materials Testing, Surveying & Mapping 
Reports, Designs, Estimates 
Main Office: 219 W. 7th St. 
Los Angeles 14, California 





Cc. E. JACOB 
Groundwater Consultant 
3¢, Dewatering, 
alt- Water Control, 
Statistical Hydrology 
Digital and Analog Computation 
P.O. Box 347 Northridge, Calif. 
Cable JACOBWELL Los Angeles 
Dickens 5-4990 





KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 
Investigation e Reports ¢ Valuation: 
Design @ Constructior 

Crestview 1-221! 


1924 Broadway Oakland, Calif. 





WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 
Soil and Foundation Engineers 
Oakland—San Diego —Denver—Omaha 
Kansas City —St. Louis—Montclair 
New Yori 

1150 28th Street, Oakland, California 
680 Fifth Avenue, New York, N. Y. 





INTERNATIONAL 
ENGINEERING COMPANY INC. 
Engineer: 


investigations ¢ Reports e Design 
Procurement e Field Engineering 


Domestic and roreign 


74 New Montgomery SI. 
San Francisco 5, California 





JACOBS ASSOCIATES 
Consulting Construction Engineers 
Appraisal of Construction Costs e Methods 
Analysis e Field Engineering e Job Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geology @ Plant and Equipment Design 
503 Market Street 
San Francisco 5, California 





MICHAEL A. C. MANN 
Computer Consultant 
Engineering problems 
analyzed and programmed 
for electronic computers 
544 Los Paimos Drive 
San Francisco 12, California 
JUniper 6-4656 





ROCKWIN ENGINEERS 
Prestressed Concrete Consultants 
Bridges 
Buildings 
Waterfront Structures 
Stadiums 
Specialties 
Construction Prestreeeing 

Supervision Yard Facilities 
13440 E. Imperial Highway, Santa Fe 
Springs, Calif. « UNiversity 8-1761 


Design 
Checking 
Investigations 
Inspections 
Reports 





GEO-RECON, INC. 


Geophysical Surveys for 


Engineering Purposes 


2208 Market Street 
Seattle 1, Washington 


SHANNON AND WILSON 
Soil Mechanics and Foundation Engineers 


2208 Market Street 
Seattle 7 Washington 





FOREIGN 





SACMAG 
Engineers & Architects 
Ave. de la Independencia 774 
Ensanche del Vedado, Habana, Cuba 


San Juan, P.R. Salvador 





TAYLOR, WHALLEY & SPYRA 
CONSULTING CIVIL ENGINEERS 
Buildings and industrial structures in timber, 
concrete. Public works, drainage 
and sewage works 
MANCHESTER 1, 103, Portland Street, 

(Tel. Central 4819 & 9231) 
LONDON, W.1!., 24 Harley Street 
(Tei. Langham 0172-3) 
NEFYN, N. Wales, Tan-y-Dderwen 
(Tel. Nefyn 329) 


steel and 





AMMANN & WHITNEY 
CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11, N. Y. 
Buildings, !ndustrial Plants Airport Facilities 
Bridges, Highways, Spe 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, iran 
P.O. Box 1498, Addis Ababa, Ethiopia 


ial Structures 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 


Airports, Port Facilities 
Public Works Projects, 
Industrial, Urban, Agricultural 
and Rural Development 
Design and Construction Supervision 
1 Rye du Rhone Geneva, Switzerland 
TELEPHONE: 24.63.87 





USE THIS PROFESSIONAL CARD DIRECTORY 


Participation is restricted to members or firms 
where one or more of the principals are mem- 
bers of the American Society of Civil Engineers 


Your Card Should be Among Them © Write Today for Rates 
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SIKA EPOXY SURFACE-KOTE 


ro 


f 











se? 


SIKA EPOXY PATCHING COMPOUND 


° e e A 
Run traffic over these road repairs in 7 hours. 


Quickly and effectively seal cracks, resurface 
hazardous bridge pavements and patch spalled 


areas with these new Sika Epoxy Compounds. 


ASIKA EPOXY SURFACE-KOTE AT 70°F; OTHER SIKA EPOXY COMPOUNDS CURE IN 3 TO 4 HOURS. 


Sm&IKA CHEMICAL CORPORATION 


Passaic, N.J. 








That's Lock Joint Concrete Pipe! 


Whether it be the largest concrete pressure pipe in the world, or a small 
diameter drainage pipe; 

.... pipe for the highest heads common to water works practice, or pipe 
for only nominal pressure or partial vacuum; 

.... pipe to resist extremes of overburden, or pipe to meet the complexities 
of industrial or plant piping; 

. «++ LOCK JOINT can provide all these, and more. 


You will also find it a dependable, durable, maintenance-free pipe of 
sustained high carrying capacity which is backed by a company with over 
a half century’s experience in the development and production of concrete 
pressure, sewer, culvert and subaqueous pipe. 





LOCK JOINT PIPE Co. 


East Orange, New Jersey 











Sales Offices: Chicago, III. « Columbia, S.C. * Denver, Col. « Detroit, Mich. + Hartford, Conn. « Kansas City, Kan. « Perryman, Md. « St. Paul, Minn. * Winter Park, Fla. 
Pressure « Water « Sewer » REINFORCED CONCRETE PIPE « Culvert » Subaqueous 


























4 
. 
a 


S ie Eee 
Tears sasibinioc on 
‘ 4 

















. | | 
« 
+ nae ; ; | 
© 
- . 
. | | | 
+ . in : | 
7 é . 
a | | 
+ 7 
- 
z | 
. = 7 
. 7 
a : 
. a 























